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ands alone. 


error correction technique, the ICL7134 provides 
up to 14 bits of accuracy and ultra-high stability 
over the entire operating temperature range. Plus 
the same cool low-power CMOS performance. 

Right now, we've got plenty of stock avail- 
able. So once you see how easily the ICL7115 
interfaces to your hardwired system and hooks 
up to 8- or 16-bit buses, you can spec the A/D chip 
that stands without peer. 

Matter of fact, give us a call today and we'll 
put this super A/D converter in your hands. After 
all, we designed the ICL7115 for great engineers. 
Like you. 


Call us for your free evaluation ICL7115, 
or write Intersil, Inc., Mail Stop R1-26, 10600 Ridge- 
view Court, Cupertino, CA 95014. In Europe, call 
(02) 673-93-79 or 660-20-14. Or write General 
Electric, International Operations, Chaussee de la 
Hulpe, 150-Bte. 5, 1170 Brussels, Belgium. 

And discover—first hand—why GE stands 
for Great Engineering. 


GE and @B are registered trademarks of General Electric Company, U.S.A. 


Sample the future. Call 1-800-4GE-SEMI, IN NY STATE 1-800-2GE-SEMI 


CIRCLE NO 194 


Ext. 401. Free evaluation ICL7115s are available to the first 3000 qualified callers. 
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The only 14-bit monolithic A/D converter 
on the market today —that’s Intersil’s ICL7115. 
It’s the chip that will change the definition of 
Signal processing. 

Data acquisition and data logging applica- 
tions are a whole new ball game with the ICL7115. 
It’s monolithic, which means lower cost and higher 
reliability than systems built with hybrids or 
modules. And its successive approximation tech- 
nique gives you 25,000 conversions per second, 
for more rapid sampling and greater digitizing 
capabilities. 

The key to the ICL7115 is our proprietary 


EPROM error correction technique. Unlike con- 
ventional techniques such as laser trimming, this | 
unique EPROM correction method compensates 
for linearity and full-scale error with greater 
precision and stability, over the entire operating 
temperature range. 

Though it’s a hot new product, the ICL7115 
is a very cool performer: thanks to our advanced 
CMOS technology, the whole package dissipates 
only 10mW. | 

And if your system requires equal precision 
in a D/A converter, our ICL7134 meets the chal- 
lenge. Utilizing the same proprietary EPROM 
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WAVETE Ke 


Just another 
engineering 
milestone. 


There was atime when channels—with bar 
engineers spent much of a if you 
their time calculating, wish. 
measuring, and writing down There is a built- 
the results. in computer that 
Remember logarithm provides alarms, lookup 
tables? Maybe not. tables, slope and offset 
Well now you can forget Calculations, aver- 
about conventional data _ aging, and channel 
magets and multimeters too. comparison. 
ecause Wavetek has You can add digital 
created a new tool that takes I/O, analog control outputs, 
their place—a tool that will and GPiB—or use the 
soon take its place on every standard RS-232 communi- 
engineer's bench. Cations interface. 
It’s called the Data All of this in a portable 
Multimeter. package that can operate 
As you might expect, it off line current, or 
measures voltage, current, replaceable or recharge- 
and resistance. But it also able batteries. Prices 
measures temperatures, start at under $3,000* 
volt-amps, dB, frequencies, For details about this 
periods, pulse widths, and engineering milestone, 
circuit continuity. call or write Wavetek 
And it takes all these San Diego, Inc., 9045 
readings not on just one Balboa Ave., P.O. Box 
channel, but four—simul- 85265, San Diego, 
taneously. Add multiplexer CA 92138. 
options and you can scan Tel. (619) 279-2200; 
more than 200 channels, TWX 910-335-2007. 
then store as many as : 
72,000 readings in an oe Poe oy 


internal memory. 
You'll also have a digital 
display of all four 
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MS-DOS 3.1 ON THE STD BUS: 
INDUSTRIAL QUALITY AND 
COMMERCIAL CONVENIENCE 
PRO-LOG. 


Your control system has a lot riding on it. A million-dollar 
production facility. Life-giving medical equipment. 
Tomorrow's daily newspaper. It needs to work. . . 

and keep on working. 


Whatever your application, you can benefit from Pro-Log’s STD- 

DOS: The convenience and familiarity of IBM PC/AT® software 
and operating standards, but in rugged, industrial-quality 
hardware. It works .. . and keeps on working. 


INDUSTRIAL QUALITY: 


Operates 0° to 65°C for more than 10 years with an average 
MTBF of more than 20 years per card. Backed by Pro-Log's 
5-year parts and labor warranty. 


—_. = COMMERCIAL CONVENIENCE: 
i Microsoft's® MS-DOS 3.1 is a software bus for 


connecting libraries, languages, editors, and 
application programs. 


The STD BUS is an industry standard hardware 
bus for connecting memory, I/O, and peripheral 
functions. 


The IBM PC/AT or clone is your development tool. 


STD-DOS FEATURES: WITH 2 CARDS 


M 8083 CPU, 5 MHz 

@ Time-of-day clock 

MS-DOS 3.1 in ROM disk 

128K-byte user ROM disk 

16K-byte user RAM disk 

112K bytes system RAM 

RS-232-C, RS-422/485 ports 

I/O expandable to 24 STD BUS card slots 
Memory expandable to 640K bytes 
Under $1200 


NEW SOFTWARE! — stp-UB 1.1: a fully 


documented disc-resident library of driver 
software that supports Analog and Digital STD 
BUS cards for “C”, BASIC, and Assembly 
language programs. 


For information on STD-DOS products, local 
seminars, or a personal demonstration, CALL or 
WRITE TODAY. 


Les Bradie, FORTH. Inc. | : ' | iz pais Gees ox 

The IRM BASK : } 2560 Garden Road, Monterey, CA 93940 (408) 372-4593, Outside 
psevbslealiseatidaab esteem : CA: (800) 538-9570, TLX: 171879; Australia (3) 836-3533; Canada 
(416) 625-7752; England (0276) 26517; France (1) 3956-8142; 
Germany (07131) 50030; Italy (2) 498-8031; Switzerland (01) 62 44 44. 


®Microsoft and MS-DOS are registered trademarks of Microsoft Corporation 
®|BM is a registered trademark of International Business Machines Corporation 
©1986 ADGROUP International PLO52 
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On the cover: Part 1 of this Product 
Showcase issue begins with coverage of ICs 


and Semiconductors; that section leads off 


with a staff report on high-voltage ICs 
(pg 74), illustrated on the cover by a 
I50V, 3A quad Darlington driver from 
Sprague Electric Co. An FFT display 
Generated by Signal Technology Inc’s ILS 
package highlights our staff report on 
DSP filter software (pg 152), which leads 
off the Software section, and a Hewlett- 
Packard lab/bench supply indicates the fo- 
cus of our report on Power Sources (pg 
186). Finally, a high-speed backplane 
from Hybricon illustrates our report on 
Hardware and Interconnect Devices (pg 
222). (Cover concept by Debi Queally; 


photography by Gerry Baskin) 


Circle 90 for Direct Factory Contact 
Circle 51 for Literature 


DESIGN FEATURES 
ICs and.Semiconductors 


High-voltage circuits use mixed processes, 74 


fulfill diverse roles 

Various high-voltage monolithic ICs simplify design tasks by taking 
over the roles of circuits that once required large numbers of discrete 
components. These ICs use a variety of processes, including bipolar, 
CMOS, DMOS, and combinations thereof. For functions hard to real- 
ize in IC form, hybrids are the solution.—Bill Travis, Senior Editor 


Software 


DSP-filter software 

offers design help to novices 
A hands-on evaluation of some of today’s digital-signal-processing 

software shows how those unfamiliar with the mathematical complexi- 

ties of DSP filters can quickly arrive at serviceable designs.— Robert 

H Cushman, Special Features Editor 


152 


Power Sources 


Lab/benchtop power supplies 186 


offer a wide range of functions 


This year’s programmable lab and benchtop dc power supplies offer 
more features than ever before. Designers who don’t require such ex- 
tras as multiple outputs or a GPIB interface, however, can still choose 
from a variety of less-expensive models that provide only basic features 
and offer extra features as options.—J D Mosley, Regional Editor 


Hardware and Interconnect Devices 


Backplanes play a crucial role 222 


in high-speed systems 

The backplane is no longer simply a mounting surface for daughter 
boards; instead, it’s an important component in a sophisticated con- 
nection system. Because of the fast switching speeds and high circuit 
densities prevalent in today’s applications, the backplane you select 
seriously affects your system’s electrical performance.—Iom Ormond, 
Senor Editor 


Continued on page 7 
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Introducing the 
8842A digital multimeter. 
Choices. Choices. 
Should you choose the powerful Fluke 
8840A? Or the new, advanced 8842A? 
Depending on the level of performance you 
need, consider this: 


Enhanced capabilities for new 


applications. 
The new 8842A is so technologically 


Superior, it can outperform DMMs costing 
twice as much. Its capabilities include 0.003% 
1-year basic accuracy and 100 nV resolution 
for dc voltage measurements. And it incorpo- 
rates exclusive new thin film resistors* for 
a two-year calibration cycle. 

The widely-accepted 8840A on the other 
hand, offers value unmatched by any other 


IN THE U.S. AND NON-EUROPEAN COUNTRIES: John Fluke Mfg. Co., Inc., P.0. Box C9090, M/S 250C, Everett, WA 98206, Sales: (206) 356-5400, Other: (206) 347-6100. 


in the family. 


DMM in its class. Like the 8842A, it’s simple 
to operate. It gives you long-term reliability. 
And it delivers high productivity with a low 
overall cost of ownership. 


Choose either model for under $1,000. 
The 8840A starts at $760, the 8842A at 
$995. With inexpensive IEEE-488 and true 
RMS AC options available for both models. 
Which one is right for you? The choice may 
not be easy. 
But at least now, it’s a family decision. 


Call toll-free 1-800-44-FLUKE 
(1-800-443-5853) Ask for extension 133. 
Talk to our sales engineers about the 


* Patent pending 


erformance now runs 


8840A and the new 8842A. Take advantage of 
our no-risk 15-day trial period. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 


FLUKE 8840A 


FLUKE 8842A 


0.005% basic dc accuracy (1 Yr.) 
0.16% basic ac accuracy (1 Yr.) 
0.013% basic ohms accuracy (1 Yr.) 
Resolution to 1V de, 104A de, imQ 
One-year specifications and warranty 
SB ck Bre8 
8840A-05 IEEE-488 Interface $150 
8840A-09 TRMS AC option $185 


0.003% basic de accuracy (1 Yr.) 
0.08% basic ac accuracy (1 Yr.) 
0.008% basic ohms accuracy (1 Yr.) 
Resolution to 100nV de, 1A de, 100.0 
Two-year specifications and warranty 
R428 
8842A-05 IEEE-488 Interface $150 
8842A-09 TRMS AC option $250 


RLUIKE 


EUROPEAN HEADQUARTERS: Fluke (Holland) B.V., P.0. Box 2269, 5600 CG Eindhoven, The Netherlands, (040) 458045, TLX: 51846. 


© Copyright 1985 John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 2801-8842 
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ANY VOLTAGE IN. 
ANY VOLTAGE OUT. 


+'SY to +5.0V 


Tour = 25mA 
02% 
see ve 


| i 
Load =O 
Ling Res = Oo. 


Maxim's family of CMOS DC-DC power converters can handle any input and generate 
any regulated output voltage (up to 100mA out or several amps with an external MOSFET). 
They don’t need potentiometers, because the outputs are pretrimmed to the most 
frequently used voltages (5V, 12V and 15V). And instead of complex transformer Circuitry, an 
inexpensive off-the-shelf coil will do. What’s more, with 80% efficiency and 9OuUA quiescent 

current, they’re perfect for battery-powered applications. 

Now that you’re converted, simply call your Maxim representative or distributor for 
samples and datasheets. 

Maxim Integrated Products, 510 N. Pastoria Avenue, Sunnyvale, CA 94086, 
(408) 737-7600. 


Maxim DC-DC Converters 


 pevice _| INPUT VOLTAGE | OUTPUT VOLTAGE COMMENTS 


STEP UP CONVERTERS 
MAX630 Vout > Vin Programmable O/P, precision ref. 


2.0V to 16.5V 


MAX631 2.0V to 5.6V +5V _ Only 2 external components 
MAX632 2.0V to 12.6V +12V Only 2 external components 
MAX633 2.0V to 15.6V +15V Only 2 external components 
MAX64 1 2.0V to 5.6V +5V 10 Watts w/external MOSFET 
MAX642 2.0V to 12.6V +12V 10 Watts w/external MOSFET 
MAX643 2.0V to 15.6V +15V 10 Watts w/external MOSFET 
MAX4193 | 2.4V to 16.5V Vout > Vin Programmable output 


INVERTING CONVERTERS 
Programmable O/P, precision ref. 


MAX634 3.0V to 16.5V 


MAX635 3.0V to 16.5V Only 3 external components 
MAX636 3.0V to 16.5V Only 3 external components 
MAX637 3.0V to 16.5V Only 3 external components 


MAX4391 | 4.0V to 16.5V Programmable output 


STEP DOWN CONVERTERS 


MAX638 3.0V to 16.5V Vout < Vin Only 3 external components 


SU AALSVI 


Maxim's family of DC-DC converters What's more, as Intersil’s first engineering 
Was developed under the direction of Maxim director, he was responsible for the emer- 
_ cO-founder and VP of R&D, Dave Fullagar gence of CMOS as the standard technology 
At Fairchild, back when giants walked for analog ICs. 
the earth, Dave helped pioneer the world’s Add to all that the fact that Dave is 6'3” 
first linear ICs. And he personally designed And | guess you could say that Dave is a 
the most successful op amp ever built, giant in the annals of analog IC technology. 
the pA741. Whatever an annal is. 


Distributed by Hall-Mark, Pioneer, Graham, Diplomat and Bell. Authorized Maxim Representatives: Alabama, (205) 536-3044: Arizona, (602) 860-2702; 
California, (415) 962-0660, (619) 279-0420, (714) 739-8891; Colorado, (303) 841-4888; Connecticut, (203) 269-7964; Georgia, (404) 448-1215: Idaho, (503) 297-1719, 

(S03) 620-1931; Illinois, (312) 956-8240; Indiana, (317) 849-4260; lowa, (319) 377-8275; Kansas, (316) 838-0884; Maryland, (301) 583-1360; Massachusetts, (617) 444-8071: 
Michigan, (313) 499-0188; Minnesota, (612) 888-7011; Missouri, (314) 291-4777, (816) 356-6340; Montana, (503) 620-1931; Nevada (702) 788-7060: New Hampshire, 

(603) 772-3300; New Jersey, (609) 933-2600; New Mexico, (505) 884-2256; New York, (516) 543-0510, (716) 385-7744; North Carolina, (919) 847-8800; Ohio, (216) 659-9224, 
(513) 278-0714, (614) 895-1447; Oklahoma, (918) 664-0186; Oregon, (503) 620-1931: Eastern Pennsylvania, (609) 933-2600; Western Pennsylvania, (513) 278-0714: South 
Carolina, (803) 233-4637/8; Texas, (214) 647-8225, (512) 331-7251, (713) 537-7717: Utah, (801) 266-9939; Washington, (206) 453-8881; Wisconsin, (414) 476-2790, Canada, 
(416) 238-0366. © 1985, Maxim Integrated Products. 
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EDITORIAL 47 


One stereotype of engineers portrays them as fascinated with tech- 
nology and gadgets to the exclusion of other concerns, including the 
effects of their profession on other people. But countering this stereo- 
type is the emergence of organizations that help engincers deal with 
the broader nature of their labors. 


PROFESSIONAL ISSUES 293 


As engineers’ social consciousness matures, concerned groups act as 
the guiding light —Deborah Asbrand, Staff Edztor 


LOOKING AHEAD 305 


Circuit-board market growth precedes radical applications . . . MIL- 
spec connector market to be worth $1.8B by 1990. 
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A product-oriented design aid 


To save you time in your efforts to keep current, EDN’s editors have 
surveyed the new-product offerings from thousands of companies, 
screening and selecting only the most significant of those offerings in- 
troduced in the last six months. We present our findings — the best of 
the best — in a format devised to make your product selection as easy 
as possible. You can keep this Product Showcase as a reference until 
the next one that covers these four key product areas appears in 
December. 


VBPA ABP 
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“Customers tell us... 
Samtec really 
is a different 
breed of cat!” 


Sam Shine, Proprietor 


These Samtec folks make 
sure you get SUDDEN SERVICE 


Samtec people believe that our customers 
deserve the finest products and services. 
Whatever you need—catalogs, samples, A 
cross-reference guides, quotations, shipment | 
dates—you’ll get SUDDEN SERVICE that 
other vendors can’t (or won't) match. Give 
us a try. You won't be disappointed. 


Jicki Mills 
Sales 


Maria Shepard 
Intl. Sales 


Samtec’s SUDDEN SERVICE gets the highest customer approval 
for product quality, on-time delivery. 


Everybody claims superior products and service. 
We'll simply summarize and document* some 
of the reports we continually receive from 
Samtec customers who demand the best from 
their suppliers. Large companies, medium-size 
companies, small firms—they have all come to 
rely upon Samtec SUDDEN SERVICE. They have 
given us the highest possible quality rating for 
zero defect parts, on-time delivery and prompt, 
reliable service. 

Large orders or small, they all receive the 
same ‘as promised’ service that makes Samtec 
“a different breed of cat”. Try us. Youll be 
pleasantly surprised. 


Contact Samtec for all of your board-to-board 
and on-board interconnect needs. You'll find 
the industry’s largest selection of instant 
break-away socket and terminal strips as well 
as low profile and hi-temp DIP sockets and 
surface mount products. 


© Samtec, Inc. 1986 


. Tom Gividen 
_ MLLS. 


Sales 


Terri Babcock 


CUSTOMER EVALUATION SCORECARD * 


Quality 
Rating for 
_ Customer Product Samtec ed 
Company “A” Computers 100% 
Company “B” Industrial Controls 100% 
Company “C” Test Instrumentation 100% 
Company “D” Cellular Radios (Telecom) 100% 
Company “E” Medical Instrumentation 100% 
Company “F” Computers Zero Defects 
Company “G” Telecommunications 100% 
Company “H” Industrial Motors 100% 
eerie Ue eemeanleeieeam alerasincnre es IPE CRS TE 
Company “I” Telecommunications 100% 
Company “J” Medical Instrumentation 100% 
Company “K” Heart Pacemakers Excellent 


* Your Samtec salesman or distributor can show you 
documentation and names. They are highly respected, 
quality-oriented OEM's of all sizes that you ll recognize 
immediately. 


SUDDEN SERVICE 


P.O. Box 1147 e 810 Progress Blvd. ¢ New Albany, IN 47150 
Phone: (812) 944-6733 © TWX 810-540-4095 © Telex 333-918 


WRITE TODAY for 

our new 72-page full 
line catalog. It has been 
revised and enlarged 

to include many new 
products. And it contains 
complete specification 


data for fast, easy 
Glenda Miller ordering. 


Production Get yours today. 


Designing control systems? 
When it comes to automation, robotics, 
and microprocessor-based instruments 
and equipment, better tools make 
better systems. Faster. What we offer 
are better tools, proven technology, 
and familiar software environments. 


Better hardware. Ziatech’s 
advanced STD Bus boards allow you 
to configure microcomputer control 
systems your way. 8088 and 80188- 
based CPU's and Single Board Com- 
puters running at speeds up to 8MHz. 
Memories to1 Mbyte. Disk Controller, 
General Purpose I/O and IEEE 488 
Controller Boards. Plus Multimod- 
ules and Accessories. Each with 


ZIATECH CON 


a 24-month warranty. It’s the hardware 
you need to develop complete control 
systems. Modularly. 
Better software. No other company 
in the 8088, 80188 STD Bus arena can 
eee lay a glove on Ziatech. 
Co STD polyFORTH,"STD 
VRTX™ and STD DOS” 
our implementation 
of IBM PC-DOS. It means 
you can develop soft- 
ware in a familiar IBM 
PC environment. And unlike some 
other supposed STD Bus DOS offer- 
ings, Ziatech software won't turn 
your PC-AT into a dumb terminal. 
What's more, you'll have access toa 


vast library of development tools 
written for MS and PC-DOS. Tools that 
can have your system up and running. 
Fast. 

Better support. If you love us, we 
don't leave you. When it comes to sys- 
tem integration, our experts are as 
close as your telephone. And when you 
call, you'll get answers... not Muzak. 

Control Point. That’s the name of 
our new STD Bus users’ publication on 
Automation Productivity. Just send us 
your business card. We'll put you on the 
“Control Point” mailing list. Free. 

Free information. Fast. Call us. 
Write us. Or circle our reader service 
card number. We'll have our Short 


ROL: ON 
VER THE 


Form Catalog on its way to you. Fast. 
And if you're already a Ziatech or STD 
Bus user, look to us for ever better 
answers. In hardware. In software. 
In support. 


=| ZIATECH 


CORPORATION 


3433 Roberto Court, San Luis Obispo, CA 93401 
Call (805) 541-0488 for your nearest Ziatech 
Representative. Worldwide. Telex: 4992316 


‘ STD polyFORTH, STD VRTX, and STD DOS are trade- 
IEEE 488 Controllers marks of Ziatech Corporation. polyFORTH is a registered 
trademark of Forth, Inc. VRTX is a registered trademark 
of Hunter & Ready, Inc. Multimodule is a registered 
trademark of Intel Corp. IBM PC is’a registered trade- 
mark of IBM, Inc. 


FLOOR. 


CPU Boards 


THE FACTORY 
FACTORY IS 


Tomorrow’s Challenge: Free- 
: swimming underwater research, 
exploration and repair vehicles capable 
of working at great depths under 
microprocessor control. ~ : 


Triton ROV (Remotely Operated 
Vehicle) painted with the technical 
assistance of Perry Offshore, Inc., 
Riviera Beach, Florida | 


CIRCLE NO 131 


Get aLogic 


andad 
Oscilloscope 


The HP 1631 A/D. 


HP put the two most important diagnostic 
tools used in logic design together for you. In one, 
easy-to-use instrument! 

The HP 1631A/D is a high-performance logic 
analyzer. It’s also an advanced dual-channel digitiz- 
ing oscilloscope with 200 Megasample/second 
performance. 

So now you can measure complex, simultaneous 
digital and analog signals with confidence. And view 
results on a single time-correlated display... making 
your cross-domain analysis quick and easy. 


The HP 1631A/D examines digital systems at 
the global level (system performance analysis), the 
functional level (state and timing analysis), and 
the parametric level (analog waveform analysis). 


Analyzer 
-channel 


inone package. 


You can store test data, waveforms, and 
instrument setups on HP disc drives. And even get 
hard-copy records of test results. 

Why buy a separate logic analyzer and oscillo- 
scope when you can get both in one instrument? 


Call toll-free 1-800-835-5577 today! 


You'll receive a free full-color 
brochure describing the features 
and capabilities of the HP 1631 A/D 
in detail. We'll mail our brochure 
to you right away! In Colorado, 
call collect 590-3490. Or contact 
your local HP sales office listed in 
the telephone directory white 
pages. Ask for the electronic 
instruments department. 


* Receive a FREE HP ThinkJet Printer with every HP 1630/1631 ordered through 
August 31, 1986. Promotional discount equals the value of the HP 2225A ThinkJet 
Printer. Offer subject to local conditions. 


TUSA list price only. 


Ay 
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EI15606B 


HEWLETT 
PACKARD 


im a People tend to get a bit excited when 
they hear that Monolithic Memories is 
getting into CMOS. 


And frankly, we can’t blame them. 


a 
After all, we’re doing things with CMOS 
that no one else has done before. 


For instance, we’re producing Double 


Density Interface and ZHAL“ circuits that run 
at CMOS power levels, with speeds rivalling 


the best of bipolar. And we're shipping them 


| in volume. 
We're also bringing CMOS to our PAL’ 
product line, beginning with ZPAL” devices 


saan 
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featuring zero standby power and 35ns 
maximum propagation delay, better than any- 
thing our competition has yet offered. 

What’s more, our CMOS technology is 
going to open up a new and exciting product 
area for you in the months ahead. So stay 
tuned for another major announcement. And 
a celebration that'll make this one look likea 
PTA meeting. 

Why are we doing all this, you ask? 

Simply to offer you a range of speed/ 
power options unmatched anywhere. From 
ECL to CMOS. Not to mention a line of 
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bipolar ICs that stands out in any crowd. 

So call or write today for our new CMOS 
brochure. 

Monolithic Memories, 2175 Mission 
College Blvd., Santa Clara, CA 95054. 
(800) 247-6527. 

But if you want to beat the crowd, you’ 
better hurry. 


PAL is a registered trademark and ZHAL and ZPAL are trademarks of Monolithic 
Memories, Inc. ©1986, Monolithic Memories, Inc. 
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Your move. 


WHY BE A PAWN IN THE GAME? 
CHOOSE FROM THE PP40 SERIES OF GANG PROGRAMMERS. 


If you've ever felt cornered by 
the lack of choice in gang or set 
programming, Stag has the 
answer. 

The PP40, PP41 and PP42 are 
stand-alone, low-cost, high speed 
programmers with fast 
programming algorithms that can 
meet virtually any requirement. 

24 & 28-pin Eproms and EEproms can be 
programmed, with extensive self-test and fault- 
finder software built-in. 

Parameter storage is non-volatile and there are 
bi-coloured ‘Socket Status’ LEDs and a large 
16-character alphanumeric display. Together, these 
enable extensive error reporting. 

Plug-in modules for future hardware expansion 
will handle new package styles — including 
leadless devices. 


Plug-in modules will handle leadless devices. 


PP40 Ideal for the production 
environment —robust and simple to 
use. Capable of programming a 
gang of eight devices, it'll solve all 
your copying problems in one 
single-key operation — and ata price 
you ll appreciate. 

PP41 All ofthe PP40’s 
advantages, but useable too for 
development purposes thanks to its built-in RAM, 

a powerful editor and dual RS232C I/O ports. 

PP42 The top ofthe range. This includes the 
important feature of Set Programming, for design 
development. The ‘Interlace’ concept enables fast 
handling of 8, 16 and 32-bit data, with a2 mega- 


bit RAM as standard. of ; 


The Stag PP40 
Sophisticated systems for the discerning engineer. 


Series. With ourchoice, 
you need look no further. 


Stag Electronic Designs Ltd, Stag House, Tewin Court, Welwyn Garden City, Herts, AL71AU Tel: (07073)3214B Telex: 895341 
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Se EDITED BY JOAN MORROW oe 
aAs MSI ICs ELIMINATE ECL-CIRCUIT TIMING BOTTLENECKS | 


Gigabit Logic (N ewbury Park, CA, (805) 499- 0610) will add the 10G022, a e 5- GHz 

octal shift register, to its Picologic product line in August. You can use this device and 
ther Picologic GaAs ICs to eliminate timing bottlenecks in ECL- circuit designs, ace 
ally in parallel-to-serial conversions that require a shift register that’s faster than the 
; ircuit generating the parallel data. The 10G082e is more than three times faster than a 
comparable — Part; it will cost approximately $200 (200) Si ey S Conner | 


CMOS MICROPROGRAM SEQUENCER IS 20% FASTER THAN 29108 


The CMOS CY'7C910 microprogram sequencer from Cypress Semiconductor Corp (San . 
ose, CA) is compatible with the bipolar 2910A from Advanced Micro Devices ~ 2 
(Sunnyvale, CA), but it has a 20% shorter minimum clock-cycle time than the | 
2910A—40 vs 50 nsec. In addition, the CMOS IC consumes only 100 mA max, which is  . 
less than one- third of the power required by the bipolar IC (340 mA max). The 
CY7C910 is pin compatible and functionally equivalent to the 2910A, soitis suitable oo 
for designs using 2901 bit-slice uPs. It comes specified for commercial or military tem- — 
perature ranges and is packaged in 40-pin plastic or ceramic DIPs or 44-pin leadless- — 
chip carriers. Commercial 40-nsec Parts cost $17.25; military 46- -nsec perio cost 

_ $60. 45 (100). —David Smith — . 


16-BIT uP AND DISK CONTROLLER ADDED TO TRANSPUTER FAMILY 


| -Inmos (Colorado Springs, CO) has added the IMS T212 16-bit »P and the IMS M212 

disk: processor to the Transputer family. The $400 IMS T212 combines a 16-bit RISC: -. 

_ like uP core with 2k bytes of onboard static RAM, four high- speed serialinterprocessor 

link ports, and a 16- or 8-bit-wide external memory interface in a 68-pin pin-grid- 2 

> array (PGA) package. You can program the IMS Tele eg Inmos’ Ss C, Pascal, Fortran, 
: and occam languages. So 


oo The $300 IMS M212 is a programmable disk controller that eer Noppadux and : 
 hard- disk drives with ST506/412HP interfaces and incorporates two interprocessor — oe 

_ links. An onboard ROM supplies the low-level firmware required for disk controland =| 
the operation of the interprocessor links. You program the IMS M212 using one of the . 
- Inmos high- level language compilers. The IMS Mele is also ceases in a 68- ‘pin PGA a 
| Package. —Steven H Leibson ao 


64k-BIT STATIC RAMs FEATURE 25-nSEC ACCESS TIMES oe 
Fabricated using silicon-gate, 1.5-~m CMOS technology, the Mcmegs7 and MoMe266 oe 
2 from Motorola (Austin, TX, (512) 928-6000) come in 25-, 35-, and 45-nsec access- time 
versions. The 6287 is organized as a 64kx1-bit RAM, andthe 6288 featuresa tit 
_ 16kx4-bit structure. They come in three package types: a 300-mil, 22-lead ceramic so 
_ sidebraze; a plastic DIP; and a ceramic leadless chip carrier. The 6287 draws50mAac  ~— 
_ max, and the 6288 draws 80 mA ac max. Both dissipate 1W. The 25- “nsec versions cost , 
2 $48, and the 45-nsec devices cost $32 (OEM qty).—dJ D Mosley — 


: TI TO ENTER HIGH-DENSITY MILITARY-POWER-SUPPLY MARKET |. 
‘Texas Instruments (Dallas, TX) expects to enter the high- -density power-supply mar- oe 
ket late this year or early in 1987 with military line-replaceable modules. Designed for oe 
use in high-density digital subsystems, these modules will offer a 10:1 space reduction a ae oo 
- compared. to discrete power supplies with equivalent performance. To help reduce ae 
Bower eupPly size, TI uses custom- apeiened low- “profile ene ae yore in the oF 
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NEWS BREAKS 


switching supplies. Now under evaluation, the 1.2-lb HVS-200 will provide 200W at 2, 
3, or 5V to yield a power density between 10 and 15W/in3. Currently, most discrete 
military power supplies offer densities between 1 and 3W/in?.—Jon Titus 


DC/DC CONVERTER FEATURES 15 TO 65V DC INPUT VOLTAGE RANGE 


The first monolithic dc/dc converter for the Integrated Services Digital Network 
(ISDN), the Am7936 from Advanced Micro Devices (Sunnyvale, CA, (408) 75ea-2400), ac- 
cepts 15 to 65V dc and provides a regulated 5V de supply to circuits in the ISDN termi- 
nal. The device, the first part in a family of products for the ISDN, is compatible with 
the CCITT power requirements for the S interface, which connects telecommunications 
terminal equipment to the PABX. You can also program the chip to provide a regulated 
supply at other voltage levels—as much as 80% of the input voltage. The Am'7936 can 
detect polarity reversal resulting from a power loss and can signal the uP to shut off 
power in nonpriority terminals. The Am7936 costs $15.75 (100).—d D Mosley 


BiMOS GATE ARRAY COMBINES CMOS LOGIC AND BIPOLAR 1/0 


The MCA6000ETL gate array combines CMOS logic gates with bipolar transistors 
that increase switching speeds and generate TTL and ECL I/O signal levels. Motorola 
Inc (Mesa, AZ) combines CMOS and bipolar circuits in a BiMOS process to create an ar- 
ray that works at bipolar speeds and signal levels but takes advantage of the lower 
power and higher noise margins of CMOS circuits. The chip drives TTL or ECL signals 
with delays of 1.25 and 5.5 nsec, respectively. Internal signals experience an intrinsic 
gate delay of 0.9 nsec through CMOS gates that have bipolar output stages. The output 
stages reduce the signal delay’s dependence on loading, thereby increasing the perfor- 
mance of heavily loaded lines such as clock and enable signals. Power consumption is 
1.7 to 6BW typ, depending on the number of ECL output signals. Development cost 
is $50,000 typ; turnaround time from verified layout is 10 to 15 weeks.—David Smith 


GRAPHICS INTERFACE IN ROM SUITS TMS 54010-BASED BOARDS 


The DGIS*34010 ROM kit from Graphics Software Systems Inc (Beaverton, OR, (503) 
641-2200) implements the Direct Graphics Interface Specification (DGIS) for graphics 
controller boards using the Texas Instruments TMS 54010 graphics processor chip. 
DGIS allows any DOS-based graphics application with installable drivers to support 
any PC or PC/AT graphics board that has a DGIS ROM. The ROM kit costs $4 to $10. 


DGIS was developed by a consortium of board, software, and IC manufacturers in an 
attempt to standardize the interface between intelligent graphics boards and the IBM 
PC. Supporters include Intel, TI, Lotus, Paradise, and Borland.—Margery 8 Conner 


LASER PROCESS ADDS INTERCONNECTIONS AND RESISTORS TO ICs 


The Microelectronics Group at Lincoln Laboratory, Massachusetts Institute of Tech- 
nology (Lexington, MA), uses a laser to deposit tungsten interconnections and polysili- 
con resistors on electronic devices. The laser-assisted process can modify or repair 
CMOS gate arrays, analog and digital GaAs devices, and hybrid circuits. Because the 
laser can insert vias and add layers, the process can handle ICs that include single and 
multiple layers of interconnections. Deposition of interconnections requires no modifi- 
cation of existing ICs; the direct-writing process requires no lithography. For a l-~wm 
tungsten layer, the process has a 100-um/sec deposition rate—Eva Freeman 
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L igh-speed capture! 


When your design calls for an A/D con- 
verter fast enough to capture a high-speed 
signal for the most accurate data analysis, 
look to TRW. 


TRW LSI Products Division, the industry 
leader in high-performance A/D con- 
verters introduces the TDC1025. This 
member of our converter family is an 


8-bit, SOMSPS flash A/D converter capable 


of capturing a2V (max) analog signal with 
full-power frequency components up to 
12.5MHz: No sample-and-hold amplifier 
is required. All digital inputs and outputs 
are differential ECL compatible. This 
performance breakthrough is made pos- 
sible by our proven one-micron bipolar 
OMICRON-B™ process. 


Our A/D converter operates from a single 

-5.2V power supply, and is available in a 68 
contact or leaded chip carrier. All perform- 
ance specifications are guaranteed over the 


full operating temperature range of 0 °C 
to 70 °C (ambient). 


The TDC1025 offers the fastest speed and 
highest resolution ever available in a mono- 
lithic chip, with a significant cost advan- 
tage that will help keep your design 

costs down. There is also an evaluation 
board (TDC1025EI1C) available for the 
TDC1025 ina standard Eurocard format. 
It provides all the necessary peripheral 
circuitry which allows for quick and con- 
venient operation of the device. 


In addition, TRW LSI gives you all the 
support you need with field and in-house 
application engineers, application notes 
and a full line VLSI DATA BOOK. 


Use the TDC1025 in applications such as 
digital oscilloscopes, transient recorders, 
automatic test equipment and high- 
speed radar systems. The TDC1025 and 
TDC1025EIC are available off the shelf 


from Arrow Electronics, Hall-Mark and 
Hamilton/Avnet. 


Remember, you always get 
FULL SPEC PERFORMANCE 
from TRW LSI. 


To capture a data sheet, or for super-fast 
information, call or write our Literature 
Service Department: 


LSI Products Division, 

TRW Electronic Components Group, 
P.O. Box 2472, La Jolla, CA 92038, 
619.457.1000 


©TRW Inc. 1985—TRS-5101 


LSI Products Division 
TRW Electronic Components Group 


IN TERFACE LINKS vax COMPUTERS TO OPTICAL DISKS 


disk driver from MC8 (Grenoble, France, TLX 980809) allows you to interface an ATG © 
-Gigadisc drive to VAX computers. Interface cards are available for Unibus and Q Bus 


BY PETER HAROLD 


Providing SCSI interface hardware and a set of software modules, the GDV coe o | 


| systems, so the interface can be used with VAX 11/700 Series or MicroVAX compu a 
The software interface includes a VMS 4.2 Gigadisc driver; data- -management, software oe 
that takes account of the WORM (write- once read-many) characteristic of the optical 


; disk; user-callable routines, which allow you to create, open, or close files or to read. or > oo 
_ write records; and a set of DCL commands for disk and media management. The GDV Se 


os software supports multiuser access to 16 Gigadise drives operating 1 in ee 


: EUROPEAN COMPANIES JOIN FORCES TO PROMOTE ASICs 


-Matra-Harris Semiconducteurs (Nantes, France, TLX 711930) and Plessey Semicon- a 


ee ductors (Swindon, UK, TLK 449637) have signed a joint agreement to provide mutual - 


second sourcing for their application- -specific ICs (ASICs). Under the agreement, the 


ae companies will have the right to use each other’s 2-um, double-layer metal CMOS 


— process, together with their respective gate-array and standard-cell libraries, which — . 
_-—s will include the transfer of Plessey’s Megacell library to Matra-Harris. During the next 
ole months, the companies will work to establish a common cell lbrary, and CAD tools 

fo a fob a sub- 1. ym ed iea 


. | COLOR-GRAPHICS BOARD FEATURES 1600x1280-PIXEL DISPLAY FORMAT 


The SYS68K/AGC-1 VME Bus graphics controller subsystem from Force Come. _ 
(Ottobrunn, West Germany, TLX 524190, and Los Gatos, CA) provides 1600x1280- pixel oF 
interlaced or 1024x800-pixel noninterlaced display formats, suiting itjfor use With 
1280x1024-pixel high-resolution color monitors. The 4 bits/pixel and onboard color — oe 
look-up table allow you to display as many as 16 colors from a palette of 16 million. AL ae a 


a reduced display resolution, you can operate the controller at 8 bits/pixel to simul- 
taneously display as many as 256 colors from the same palette. The system features - 
hardware for scroll, zoom, split-screen, window, cursor, and light-pen —— — oo 
graphics controller is 5 expected to sell for around DM 13, 000. hm 


obs computers with speech-recognition and -reproduction capabilities. The SDPC-300 > 


PLUG-IN BOARDS ALLOW VOCAL COMMUNICATION WITH A PC 


The SDPC- 300 and SDPC-600 plug- in boards from Speech Design (Germering, West 
- Germany. Thx 898931) sell for approximately DM 1000 and provide IBM PC or compat we 


employs variable-slope delta-modulation techniques, and the SDPC-600 uses pulse- aw 

- ‘modulation. to reproduce the speech output. PC-based software provided withthe | 

boards allows hae me establish a ana of recognizable and Pee SAC UGIne words or [ . 
| sounds. 2 ee | 


CELLULAR-RADIO TEST SET COVERS MOST IN TERNATIONAL STANDARDS 


By combining the 49228 radio-code analyzer with its Stabilock 4040 communications oe 
test set, Solartron Instruments (Farnborough, UK, TLX 858245) offers a fully automat- 


. ed test set for cellular radios. Priced from £16,000, the menu-driven test set allows you ip a 
to analyze al) cellular- radio test parameters down to the bit level, with results dis- = = =| 


-.  pleved in graphical or numerical form on the 4922’s CRT or a printer. Test facilities 


2 conform t to all the ae international standards. 


Se a4 fe a. — 2 BONTny 0 ies 


TRY ITO 


Special $29.95 fiber optic offer from 
Hall-Mark and Hewlett-Packard 


For your Hewlett-Packard fiber optic kit send $29. 95 
_ in personal check or money order(nocash 
please) and this coupon to: Hall-Mark Electronics, 
11333 Pagemill, Dallas, TX 75243, Attn: DC-13. 


Get hands -on experience with Hewlett-Packard's 
quality fiber optic products. Now fora limited time, 
Hewlett-Packard's fiber optic kit is available 
at the low price of only $29.95 ByouEr 

_ Hall-Mark. A $69.00 value, this kit 
| contains: 

__ e Fiber Optic transmitter (HFBR-1402 

s Fiber Optic Receiver (HFBR-2402) 

One plastic tube for HORS. the trans 


Name: 
Title: 


~ Company: 


_mitter and receiver 

¢ Two meters of SMA connectored, plastic : - 
filberopticcable = : ‘LS Cl oor ae 

¢ Data sheet describing kit features | : Phone: Application: — ; 

e 20-page Fiber Optic data sheet * Limit one per customer, : : EDNO71086 


New Jersey Pennsyivania 


Huntsville (205) 837-8700 Denver (303) 790-1662 indianapolis (317) 872-8875 Fairfield (201) 575-4415 Philadelphia (215) 355-7300 
Arizona. Connecticut Kansas New York Texas 
_ Phoenix (602) 437-1200 - Connecticut (203) 269-0100 Kansas City (913) 888-4747 Long Island (516) 737-0600 Austin (5i2) 258-8848 
California Florida Maryland North Carolina Dallas (214) 553-4300 

Bay Area (408) 946-0900 Fi. Lauderdale (305) 9719280 —_ Baltimore (301) 988-9800 Raleigh (919) 872-0712 Houston (713) 781-6100 

‘Orange County (714) 669-4700 Orlando (305) 855-4020 Massachusetts Ohio Utah 

Sacramento (916) 722-8600 Tampa Bay (813) 530-4543 Bosion (617) 935-9777 Cleveland (216) 3494632 Salt a (801) 268-3779 

San Diego (619) 268-20! - Georgia Minnesota Southem Ohio (64) 888-333 Wisconsin 

San Femando. Valley (818) 716-7300. —_Allania (404) 447-8000 Minneapolis (612) 941-2600 Okiahoma Milwaukee (414) 797-7844 

West Los —_ (28) 217-8400 illinois Missouri Tulsa (800) 231-0253 

Chicago (312) 860-3800 St. Louis (314) 291-5350 
© 1986 Hall-Mark Electronics Corp./0220-1005 A COMMITMENT TO EXCELLENCE 


_ Hall-Mark Electronics Corp. is a subsidiary of the Tyler Corp. 
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3 KHz-800 MHz 
over 50 off-the-shelf models 


95 
from %2 


Choose impedance ratios from 1:1 up to 36:1, 

connector or pin versions (plastic or metal case built 

to meet MIL-T-21038 and MIL-T-55831 requirements*). 
Fast risetime and low droop for pulse applications; 

up to 1000 M ohms (insulation resistance) and up to 1000V 
(dielectric withstanding voltage). Available for 

immediate delivery with one-year guarantee. 


Call or write for 64-page catalog or see our catalog in 
EBG, EEM, Gold Book or Microwaves Directory. 


“units are not QPL listed 


A Division of Scientific Components Corporation 


P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telexes: 6852844 or 620156 


C71 Rev. Orig. 
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ower 


aniplifiers 


up to 2 Watts linear output 
90 KHz to 4200 MHz from #199 


If your application requires up to 2 watts for intermodulation testing of components 
_... broadband isolation .. . flat gain over a wide bandwidth . . . or much higher — 

output from your frequency synthesizer or signal/sweep generator... Mini-Circuits’ 
power amplifiers will meet your needs, at low prices. 

These ultra-linear Class-A amplifiers are unconditionally stable and can be 
connected to any load impedance without amplifier damage or oscillation. 

For low power (50 mW), 22dB gain and 40dB isolation, consider the ZFL-2000; 
for operation up to 4200MHz with 1-watt output, specify the ZHL-42. 

So select the amplifier for your application from the chart below. We’ll ship 
in one week, with, of course, our one-year guarantee. 


Gain Max. Power Noise Intercept : 

Model Freq. Gain Flatness Output 1dBm Figure Point, Typ. DC Power Price 

No. ____MHz__dB__sdB___Compression__dB__3rd Order Voltage Current $ Ea. Qty. 

ZHL-32A 0.05-130 25 Min. +1.0Max. +29dBmMin. 10Typ +38dBm +24V 0.6A 199.00 (1-9) 

ZHL-3A 0.4-150 24 Min. +1.0 Max. +29.55dBmMin. 11 Typ. +38dBm +24V 0.6A 199.00 (1-9) 

ZHL-1A 2-500 16Min. +1.0Max. +28dBmMin. 11 Typ. +38dBm +24V 0.6A 199.00 (1-9) 

ZHL-2 10-1000 15 Min. +1.0Max. +29dBmMin. 18 Typ. +38dBm +24V 0.6A 349.00 (1-9) 

ZHL-2-8 10-1000 27 Min. +1.0Max. +29dBmMin. 10 Typ. +38dBm +24V 0.65A 474.00 (1-9) 

ZHL-2-12 10-1200 24Min. +1.0Max. +29dBmMin. 10Typ +38dBm +24V 0.75A 599.00 (1-9) oi 
ZHL-1-2W 5-500) =.29 Min. +1.0Max. +33dBmMin. 12Typ +44dBm +24V 0.9A 495.00 (1-9) se 
ZHL-42 700-4200 30 Min. +1.0 Max. +29dBmMin. 7.5 Typ +38dBm +15V 0.69A 895.00 (1-9) Oo 
ZHL-7-2W 600-800 28 Min. +1.0 Max. +33dBmMin. 12Typ. +43dBm +24V 0.9A 525.00 (1-9) S 
ZFL-2000 10-2000 20 Min. +1.5Max. +17dBm Min. 7 Typ. +25dBm +15V 0O.1A 179.00 (1-9) O 


50 ohm impedance, 
input and output VSWR 2: 1 max. 


now 
available: 
computer-automated | 
performance data 


Price and specifications 
subject to change without notice. 
Refer to EEM and Gold Book for detailed specs. 


A Division of Scientific Components Corporation 
P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
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Other ASIC companies brag so far ahead of anybody else's megacells to compiled silicon. 
about how many gates they can _ they wont know what hit them. One chip we developed with 
pack into an array.Or how much A single chip with logic, mem- NCUBE packs over 160,000 
logic they can cram on a PLD. ory, processors, and peripherals. —_ transistors and requires no glue 

They think it's a big deal if And youll do it faster than logic because the processor, 
they can shrink 3 boards down you ever thought possible. communication logic, and all 
to 3 chips. Wang, Jandy, and over seventy interface logic are integrated on 

Let's get serious. other leading companies have each chip. — 

VLSI nails the competition —_ already used our tools to build What good is a tool set 

to the wall. hundreds of chips. without nuts and bolts? 


Our tools let you build a chip Everything from gate arraysto | Our cell libraries are compati- 


VAX and MicroVAX are trademarks of Digital Equipment Corporation. Tandy is a registered trademark of Tandy Corporation. 


ble since they're produced in the Ridge, Sun, you name it. plete fabrication facility. 

same 2 CMOS. So you can And whether you buy them, Call VLSI at 800-535-1860. 

even combine standard cells, lease them, or use them at our __ (In California, call 800-862-1860, 

megacells, and compiled cells on design centers, our ASIC team Dept. 701.) Or write to us at 1109 

a single chip. will support you all the way. McKay Drive, San Jose, CA 95131. 
You can expect chips designed If you want the right ASIC And start hammering away at 

with our tools to work the first solution to your problem, talk to your competition. 

time in your system. the only place that has them all: 


You can use them with Apollo, Tools. Programmable logic.Gate 
DEC VAX™ and MicroVAX"" arrays. Standard cells. Megacells. | (// VLSI ‘Technology, Inc. 
Elxsi, HP 9000 Series 300, Mentor, Compiled silicon. And a com- Not just your basic ASIC. 


_  THEONLY OTHER 
*  TOOLTHAT COMBINES 
LOGIC, MEMORY, 
PROCESSORS, 
AND PERIPHERALS. 
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Only Mentor Graphics 
accelerates CAE 
across the board. 
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Let's get straight to the point. 

If you employ so-called ‘‘point’’ 
accelerators to boost the throughput of a 
CAE system, you’re winning the battle but 
losing the war. 

Why? Consider a design cycle where 
logic simulation accounts for 50% of total 
cycle time. Even if you accelerate the 
simulation phase by 1,000,000X, you 
realize only a 2X gain in total design 
throughput. 

Which makes point accelerators a 
dubious investment, at best. 

The solution? A single ‘‘globa 
accelerator for each and every 
compute-intensive phase in the electronic 
design cycle. By applying acceleration 
across the board, you get 4 to 5 times 


i 
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better design throughput than with the 
fastest point accelerator, for almost any 
design project. 

Oddly enough, only one CAE vendor 
had the technological foresight to see the 
global approach as the ultimate solution to 
CAE acceleration. 

Only Mentor Graphics. 

We call our global solution the Compute 
Engine™ accelerator. It’s a RISC-based, 
parallel machine that achieves up to 10 
MIPS and 8 MFLOPS. And not just on 
paper—on real applications in the real world. 

Allin a two-board set that fits right into 
our CAE workstation. And right into your 
entire Mentor Graphics CAE tool set. Any 
compute-intensive task is a perfect 
candidate for the Compute Engine. 
Everything trom design expansion to 
simulation to automated physical layout. 

And for simulation, Compute Engine is 
the first and only machine that accelerates 
all types of simulations, trom behavioral to 
gate-level to switch-level to analog. 

To keep things simple, the Compute 
Engine is fully user-transparent and 
completely compatible with our Hardware 
Modeling Library.™ You realize immediate 
throughput benefits. No extra training 
required. 

To top it off, the Compute Engine’s 
Program Development Software lets you 
port your existing applications as well as 
develop new ones. 

It’s all part of a vision unique to Mentor 
Graphics, the leader in design automation. 
Let us show you where this vision can 
take you. 

Call us for an overview brochure 
and the number of your nearest sales oftice. 
Bracknell, England; Phone 0344-482828 Livingston, Scotland; 
Phone 0506-412222 Munich, West Germany; Phone 089-57096-0 
Wiesbaden, West Germany; Phone 06121-371021 Paris, France; 
Phone 04-560-5151 Milan, Italy; Phone 02-824-4161 Spanga, 
Sweden; Phone 0468-750-5540 The Hague, Netherlands; 
Phone 070-624-461 Tokyo, Japan; Phone 03-589-2820 Hong 
Kong; Phone 0852-566-5113 Singapore; Phone 0779-1111 


Middle East, Far East, Asia, South America; Phone 
503-626-7000 Mississauga, Ontario; Phone 416-279-9060 
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Check regulations when 
you choose power supplies 


Dear Editor: 

Several serious miscues with regard 
to regulations for power supplies 
are present in Chris Everett’s Spe- 
cial Report on switching power sup- 
plies (EDN, April 17, pg 1380). 

First, in Germany, Equipment 
Safety Laws state that “Technical 
equipment may only be marketed or 
exhibited if it is in compliance with 
the generally accepted rules of tech- 
nology.” Actual certification is not 
required in most cases. The Indus- 
trial Surveillance Office can prohibit 
the marketing or exhibiting of non- 
compliant products. The impetus for 
German certification is usually mar- 
ket-driven—the customer may de- 
mand certification as evidence of 
compliance, or the wholesalers or 
retailers may require certification 
for their own liability protection. 

In the US, not all power supplies 
must meet the requirements of 
UL1012, a standard for general- 
purpose power supplies. Component 
power supplies can be UL recog- 
nized or UL listed under many other 
end-product standards, including 
UL114 (for office machines) and 
UL478 (for data-processing equip- 
ment). 

It’s important to recognize the 
difference between UL-listed and 
UL-recognized products. UL-listed 
products are usually complete, en- 
closed end products with enclosed 
wiring terminations. UL-recog- 
nized products are components, in- 
cluding power supplies that are in- 
complete in some way and that may 
have exposed terminations. Recog- 
nized components are usually des- 
tined for installation in an end prod- 
uct, which may subsequently 
qualify for UL listing. UL-recog- 
nized components usually carry con- 
ditional limitations that must be sat- 
isfied in the end products. UL-listed 
products are not constrained in this 
manner. 

In Canada, component power sup- 
plies destined for use in office ma- 
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“MAINTENANCE ACCESS HAS 
BEEN SIMPLIFIED.” 


chines or data-processing equip- 
ment may be certified under CSA 
Bulletin 1402, which satisfies the 
requirements: of both equipment 
categories. As with UL recognition, 
CSA certification of component 
power supplies may carry a list of 
restrictions with respect to the final 
application of the supplies. 

The three agencies (UL, CSA, 
and VDE) mentioned in the article 
as examples of organizations that 
determine the salability of products 
within certain regions do not pro- 
vide that function. The agencies 
write standards and provide test 
facilities. The policing of compliance 
takes place as follows: In the USA, 
fire regulations, insurance require- 
ments, building codes, and local au- 
thorities, such as the City of Los 
Angeles, determine the salability of 
products. In Canada, provincial and 
territorial laws require that elec- 
tronic products meet CSA stan- 
dards. In Germany, the federal regu- 
lations discussed above determine 
the salability of electrical equip- 
ment. 

With respect to Mr Everett’s 
comments on the timing of agency 
approvals, I’d like to note that it’s 
unusual for UL to test and recog- 
nize a product in six weeks. An 
8-week period is considered to be 
great service, and the norm is 12 
weeks. CSA usually takes longer 
because of additional procedural re- 
quirements. 
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UCN-5826B BiMOS II 
HIGH-CURRENT SERIAL-INPUT 
LATCHED SINK DRIVER 


2 A Open-Collector Outputs 

80 V Minimum Output Breakdown 

60 V Sustaining Voltage 
Output-Transient Protection 

Greater than 3.3 MHz Data Input Rate 
Internal Thermal Shutdown 
Power-ON Disable 

Single-Ended or Split-Supply Operation 
Copper Lead, Batwing Package 
CMOS Logic & Power Darlingtons 
*(ULN-2068/69B) for SMART POWER 


Write for Engineering Bulletin 26185.3 or: 


Write for Engineering Bulletin 26182.12 or: 


CHECK 106 ON READER SERVICE CARD 
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UCN-5890A BiMOS II 
SERIAL-INPUT LATCHED | 
SOURCE DRIVER 
j 


80 V Source Outputs For High-Side Switching 
50 V Sustaining Voltage and Output Transient 
Suppression Diodes For Inductive Loads 
Output Current to —500 mA per channel 
Greater than 3.3 MHz Data Input Rate 
Complements Series UCN-5820A 

Includes OUTPUT ENABLE Function 

Copper Leadframe Package 

CMOS Logic & Bipolar Outputs 
(UDN-2981/82A) for SMART POWER 


CHECK 145 ON READER SERVICE CARD 


THE MARK OF RELIABILITY 
4SS-511 


4$S-5114 


Sprague continues its combination of bipolar power and CMOS logic in more innovative 
ways in its second and third generation of BiMOS power drivers (Series UCN-5800). 
These new devices excel in driving print heads and stepper motors as well as electro- 
luminescent, plasma, and vacuum-fluorescent displays. They switch voltages up to 
<a; “en , . 200 V, and drive loads to 2A per channel, with up to 32 
T POWER channels per chip. CMOS shift registers, latches, and 
west | , | - ad _@ decoders are incorporated for easy P interface. Features 
and advantages include high input impedance, good noise immunity, wide logic supply range (5 to 12 V), and high data 
input rates (3 to 5MHz). 
Sprague Electric Company, a Penn Central unit, Worldwide Hdgtrs., Lexington, MA. Integrated Circuit Division, 
Worcester, MA. For applications assistance, call Mark Heisig or Tom Truax at 617/853-5000 
or write for Brochure WR-203 to Technical Literature Service, Sprague Electric Company, 


41 Hampden Road, Mansfield, MA 02048-1807. 
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MAGNETICS, 
INCORPORATED 


3521 North Chapel | 
Hill Road 

McHenry, IL 60050 

815-385-2700 

TWX 910-642-3763 
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“THE COOL CHOICE 
OF WISE 
“2s DECISION 
pee. MAKERS.”’ 
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5-MHz cuacie 8085 
MICROPROCESSOR 


— HIGH SPEED, LOW POWER CMOS 
ALTERNATIVE TO THE NMOS 8085 
— AVAILABLE IN COMMERCIAL, INDUSTRIAL 
AND MILITARY TEMPERATURE RANGES 
— PACKAGES INCLUDE PLASTIC, CERDIP, LCC, AND SIDE-BRAZED 
— SPECIAL PACKAGING AND TESTING AVAILABLE 


Call Nick Deeble at (617) 836-1014 or in the USA 1-800-267-7231 


CALMOS. 


Calmos Semiconductor 
20 Edgewater St., Kanata, Ont., K2L 1V8 Tlx: 053-4501 
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Further, readers trying to locate 
the TUV Rheinland testing agency 
will find it at 108 Millplain Rd, Dan- 
bury, CT 06811, where it moved 
more than a year ago. Its phone 
number is (208) 798-0811. 

On a more positive note, I agree 
entirely with Mr Everett’s closing 
comments regarding the expression 
“designed to meet.” This terminolo- 
gy guarantees nothing. Caveat 
emptor! Valid agency file or license 
numbers are the chief means of veri- 
fying compliance with an agency’s 
requirements. When you’re buying 
a supply, don’t forget to check out 
the agency-imposed limitations on 
component power supplies. 
Sincerely yours, 

Arthur E Michael 
Director of Engineering 
Power Plus 
Middletown, CT 


Tiny driver 

The Supertex 64-channel display 
driver shown on pg 60 of the May 1 
issue of EDN does not measure 65 
in. on each side. It measures 0.65 in. 
on each side. We extend our most © 
heartfelt apologies to those who 
went ahead and bought 30x14-ft 
circuit boards in OEM quantities. 


YOUR TURN 


EDN’s Signals and Noise column pro- 
vides a forum for readers to express 
their opinions on issues raised in the 
magazine's articles or on any topic that 
affects the engineering industry. Send 


your letters to the Signals and Noise 
Editor, 275 Washington St, Newton, 
MA 02158. We welcome all comments, 
pro or con. All letters must be signed, 
but we will withhold your name upon 
request. We reserve the right to edit let- 
ters for space and wescpdieh 
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“..the technology, resources and commitment 
to propel innovative productivity.” 


Mor blk Lanhe— 


Home Care Programs Manager, 
NORYL® Products Division 


“Today more than ever before, society is performance oriented. 
Consumers demand greater value from the products they pur- 


chase, in terms of functionality, durability and energy efficiency. 


With broad-based expertise and a matrix of advanced-technology 4% . 
engineering resins, GE Plastics is in a unique position to help custom- \4 
ers satisfy marketplace requirements to be cost-competitive, with 
enhanced performance and productivity. Take new high-efficiency 
furnaces, as one example. The industry was having a real problem 
with pitting and corrosion in metal flue systems and internal 
components, yet they were totally unfamiliar with engineering 
plastics. We provided the education as well as the NORYL® 

and ULTEM® resin materials and the in-depth 

development support for a solution. 


More than any other supplier, GE Plastics has 
the technology, resources and commitment 
to propel innovative productivity.” 


Start a dialogue with GE Plastics. Call 
toll free (800) 845-0600 from 
anywhere in the U.S. or Canada 

and request a 64-page Properties 
Guide. It’s the first step 

in putting GE Plastics’ 

efficiency to work for you. 


GE PLASTICS 


THE STRATEGIC SUPPLIER 


: 
- 
a 
7 
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(sé) and * Registered Trademarks of General Electric Compan 
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Copyright © 1985, Tektronix, Inc. All rights reserved. # 


Anti-aliasing enhances mea- 
surement confidence. Signal 

distortion (sample mode only) | 
shown at high frequencies (top 
The peak detect mode displays 
peak information without signal 
distortion (bottom). 


S Saplina at 100 MHz or 
-...our two new scopes 
just what you’re looking 
he 2230 and 2220 are 
verful digital storage 
scilloscopes —and the first 
opes in their class that include 
non-storage capability to these 
andwidths. — 
_ You can reference, compare, 
and analyze waveforms with 

digital storage convenience, plus 
the confidence you get with 
analog measurements. Simply 
switch to the non-store mode to 
view the signal that the scope has 
digitized. Only Tek offers this 
flexibility to 100 MHz and 60 MHz 

_ in affordable scopes. 

Enhancing use of the scopes 
as design and troubleshooting 
tools are fast sample and hold 
detector circuits, plus the pro- 
prietary peak detect mode. They 
enable the display of pulses as 

| narrow as 100 ns at any sweep 

| speed—even on a single sweep. 

| You'll also find such features as 
post-acquisition expansion and 
compression, X-Y capability to 
each scope’s storage bandwidth 
and, for systems use, optional 
GPIB or RS-232-C interfaces. 

Best of all, the 2220 and 2230 


In-screen viewability lets you 
*xpand, compress, and position 
vaveforms saved in reference 
nemory. This permits easy view- 
Ng and display flexibility of up 

o eight saved waveforms. 


High display resolution and 
accuracy permits on-screen 
viewing of signals such as the 
TV test signal shown here. 4K of 
record information can be 
viewed in 1K windows. 


AGE SCOPES WITH SOME 
IMPRESSIVE NUMBERS, 


Features 2230 2220 
Analog/Digital Storage 
Bandwidth 100 MHz 60 MHz 
Single Shot (Transient) B.W. 
(10 points per signal period) 2 MHz 2 MHz 
Maximum Sampling Speed 20 MS/s 20 MS/s 
Record Length 4K/1K (selectable) 4K 
Save Reference Memory One, 4K One, 4K 
Three, 1K 
Vertical Resolution 8 bit 8 bit 
10 bit (avg mode) 
Peak Detect Yes (100 ns) Yes (100 ns) 
Averaging Yes (menu-selectable) Yes (rep. sampling) 
X-Y Storage Bandwidth 100 MHz 60 MHz 


GPIB/RS-232-C Options 


Yes (talker/listener, 


Yes (talker/listener) 


includes 26K of battery- 
backed memory) 


Price $5150 
are easy to use and afford. And 
backed by Tek’s famous 3-year 
warranty that includes the CRT. 
Check the front panels. The con- 
trols are familiar, comfortable, 
easy to identify. Designed to push 
productivity and minimize training 
time. 

In the 2230, CRT readout of 
front panel settings and key 
parameters means even more 
convenience, with cursors for 
waveform voltage and timing 
measurements. 


poe UA i 
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100 MHz, non-storage 
capability comes standard in 
the 2230. In addition, there's 
dual channel, dual timebase, 
versatile triggering and CRT 
readout. 
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$4150 


Get the reliability and perform- 
ance you expect in Tek scopes, 
now enhanced by digital storage, 
at unexpected prices: $4150 for 
the 2220, $5150 for the 2230. 

For the full story, and 
more impressive numbers, 
contact your local TekSales 
Representative today. Or call the 
Tek National Marketing Center, 


1-800-426-2200. 


In Oregon, call collect, 


- (503) 627-9000. 


The 2230 offers the conve- 
nience of CRT readout in both 
storage and non-storage modes 
at 100 MHz. Storage mode 
cursors make AV, AT, and 1/AT 
measurements fast and easy. 


Tektrone< 


COMMITTED TO EXCELLENCE 


YOU'RE EITHER 
FAST OR YOURE 
FORGOTTEN 


Engineers have always that’s especially true. How- _ some little thing you never 
had a love affair with speed. _ ever, buildinga faster system _ think of. 
Whatever they make,they —_ is not always as simple as Say, for instance, an I/O 
want to make it go faster. adding a faster processor or controller. And that’s what 


In the computer business, _ the fastest drives. It may be Adaptec is all about. 


MAINFRAME I/O 
IN A MICRO. 


Adaptec’s I/O controllers 
use an I/O interface derived 
from main- 


frames, known 
as SCSI. 


It’s our full 
implementation 
ot SCSI—an 
industry first— 
that gives our boards their 
high performance features. 

Like Multithreaded 
I/O, 1:1 Interleave, Sector 
Level Defect Skipping and 
Disconnect/Reconnect. 


I/O Tasks Executed 
(Per Second) 


I/O Tasks Required (Per Second) h fi 
Adaptec’ SCSI controllers can actually Mucn as five 


outperform a mainframe. 


Put them all together 
and your system can run 
concurrent I/O tasks with 
increased data transfer rates 
and faster access to data. 
And that 
__——j can boost the 
“IBM 360/370 throughput of 
your entire 
system by as 


Full SCSI 


times. Even in 
SMD applications. 

So whether it’s a low- 
cost, single-user micro you 
have in mind or a multi- 
tasking, multi-user system, 
we have the controller to 


help you and your system 
work faster. 


WELL GET YOU 
UF TO SERA), 


First you'll need a brochure. 

For your copy, call 
408/946-8600, ext. 400. 
Or write Adaptec, 580 
Cottonwood Drive, Milpitas, 
CA 95035. 

And well rush you one. 

Because in this business 
if you're not fast, you're 
history. 
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For industrial inspection 
and document scanning, you want 
an image sensor that has everything. 


And above all, you want speed. With output taps every 128 diodes, 
EG&G Reticon’s D Series Tapped High-speed CCPDs™ can operate at 
effective sampling rates of up to 240 MHz — the highest speed of any 
standard commercial image sensor. 

The D Series devices not only have the low noise and high dynamic 
range (5000:1) you’d expect from CCD’s but they also have several unique 
features: smooth spectral response, anti-blooming circuitry, and diode reset 
capability, allowing you to synchronize scanning with a strobe light or 
other event. 

To get complete information on the D Series and many other 
image sensing products we have to offer— for non- 
contact inspection, page and character scan- 
ning, robotics, or spectroscopy — contact 


EG&G Reticon. 


D Series Tapped 
CCPDs include the 
RL1282D, RL1284D, and 
RL1288D, with 256, 512, and 
1024 photosites, respectively. D Series 
Linear CCPDs include the RLO256D, 

RLO512D, RL1024D, and RL2048D, with 
256, 512, 1024, and 2048 photosites, respectively. 


EG&G Reticon 345 Potrero Ave., Sunnyvale, CA 94086 (408) 738-4266 TWX 
910-339-9343 or Boston (617) 745-7400; Japan 03-343-4411; England (0734) 
788666; Germany (089) 92692-666. 
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WHERE VISION AND TECHNOLOGY MEET 
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CALENDAR 


Introduction to Local Area Net- 
works, Washington, DC. George 
Washington University, Continuing 
Engineering Education, Washing- 
ton, DC 20052. (800) 424-9773; in 
DC, (202) 676-6106. July 21 to 22. 


23rd Annual Conference on Nucle- 
ar and Space Radiation Effects, 
Providence, RI. David Bushmire, 
Publicity Chairman, Sandia Nation- 
al Laboratories, Organization 2151, 
Albuquerque, NM 87185. (505) 844- 
6572. July 21 to 23. 


Inter-Noise ’86 (International Con- 
ference on Noise Control Engineer- 
ing), Cambridge, MA. Gayle Fitz- 
gerald, Office of Special Events, 
Massachusetts Institute of Technol- 
ogy, Room 7-111, Cambridge, MA 
02139. July 21 to 23. 


Principles of RF and Microwave 
Circuits: Theory and Applications 
(short course), Santa Clara, CA. 
Besser Associates, 83975 E Bayshore 
Rd, Palo Alto, CA 94808. (415) 969- 
3400. July 21 to 23. ) 


IBM PC Microcomputer Interfac- 
ing, Scientific Instrument Auto- 
mation, and Control, Washington, 
DC. Center for Continuing Educa- 
tion, Virginia Tech, Blacksburg, VA 
24061. (708) 961-5182. July 24 to 26. 


Summer Computer Simulation 
Conference, Reno, NV. Society for 
Computer Simulation, Box 17900, 
San Diego, CA 92117. (619) 277- 
3888. July 28 to 30. 


International Tesla Symposium, 
Colorado Springs, CO. IEEE Pikes 
Peak Section, Box 150, Colorado 
Springs, CO 80901. July 30 to Au- 
gust 3. 


SIMS ’86 (Symposium for Innova- 
tion in Measurement Science), Ge- 
neva, NY. Instrument Society of 
America, 67 Alexander Dr, Re- 
search Triangle Park, NC 27709. 
(919) 549-8411. August 3 to 8. 
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HOAX? 


There are two kinds of in-circuit 
emulators. Those that test in real 
time. And those that claim to. 

So how can you tell the difference? 

Try looking closer. 

Take a typical 16-bit application, 
for instance. A PC-based emulator 
(with its multiplexed 8-bit data bus) 
has to transfer 32-bits of data serially. 
And that can cause unnecessary 
wait states. 


While Sophia Systems stand-alone 
emulators execute 32-bits of data 
without wait states. 

So you can test in real time all the 
time. 

Of course,we support popular 
microprocessors from Motorola, 
Intel, Zilog, NEC, Hitachi and more. 

All in real time. 

So for a demonstration or more 
information about Sophia Systems in- 


circuit emulators, call 800/824-9294. 
In California, call 800/824-6706. 

Because if you're not testing in real 
time, you're not really testing. 


MICROPROCESSOR DEVELOPMENT 
SYSTEMS & IN-CIRCUIT EMULATORS 


U.S. & European Headquarters: Sophia Computer Systems, Inc., 3337 Kifer Road, Santa Clara, CA 95051. Corporate Headquarters: Japan, Sophia Systems Co., Ltd. NS Bldg. 2-4-1, Nishishinjuku, Shinjuki-ku, Tokyo 160. 03-348-700. 
© 1986, Sophia Computer Systems. Sophia Systems is a trademark of Sophia Computer Systems, Inc. 
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t(y)iib-al-a-jé [see UNIFORM TUBES 1: the science of cut- 
ting, closing, reducing, : 
expanding, corseting, flaring, 
flanging, slotting, lancing, 
punching, notching, flat- 
tening, piercing, rounding, 
dimpling, bulging, beading, 
bending, and coiling minia- 
ture tubing. 2: technology 
used to meet the most exact- 
ing design requirements for 
tubing. 3: a means of mini- 
mizing component costs. 


For further definition 
call or write today. 


UNIFORM ruses, inc. 


Collegeville, PA 19426-0992 @e Telephone: 215/539-0700 
UTi TWX: 510-660-6107 @ Telex: 84-6428 


GET TO THE CORE 


OF TODAY'S ELECTRONICS WITH FERRITES 
FROM PERMAG 


From the finest mills worldwide— PLUS we provide application assis- 
Allen Bradley, Siemens, Stackpole, tance and design advice. Plus same 
Krystinel and Magnetics .— day delivery and/or assistance 
PERMAG supplies the largest service. The electronics industry 
selection of linear ferrites and knows it can trust PERMAG because 
hardware for every application in 5 PERMAG knows ferrites to 


the core. 


the electronics 
industry. PLUS we ? 


ages “wv bor" =s 
offer the most y 


complete 
facil ties for 4 | 
gapping and | a 
testing. | 7 
z Jf 
| e 
5 PERMAG CORP. 7 
\ 1050 Morse Ave., Elk Grove Village, !L 60007 
4 (] Please send me your latest Linear Ferrites ating: f 
A re 1] Have salesman call — EpNno71086 7 
\ Company I | 
* ene he ee , 
% City State Zip lf 
® Phone Jf 
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PC Fab Expo, Boston, MA. PC Fab 
Expo, 1790 Hembree Rd, Alpharet- 
ta, GA 30201. (404) 475-1818. Au- 
gust 11 to 13. 


Modern Power Conversion Design 
Techniques (short course), Seattle, 
WA. E/J Bloom Associates, 115 
Duran Dr, San Rafael, CA 94908. 
(415) 492-8443. August 11 to 15. 


Siggraph ’86 (138th Annual Confer- 
ence on Computer Graphics and In- 
teractive Techniques), Dallas, TX. 
Smith, Bucklin & Associates, 111 E 
Wacker Dr, Chicago, I[L 60601. 
(312) 644-6610. August 18 to 22. 


3rd International Congress on Ad- 
vances in Nonimpact Printing 
Technologies, San Francisco, CA. 
Society of Photographic Scientists 
and Engineers, 7008 Kilworth 
Lane, Springfield, VA 22151. (703) 
642-9090. August 25 to 28. 


8th Quartz Devices Conference, 
Kansas City, MO. Electronic Indus- 
tries Association, Components 
Group, 2001 Eye St NW, Washing- 
ton, DC 20006. (202) 457-4930. Au- 
gust 26 to 28. 


Advanced Database Symposium, 
Tokyo, Japan. Information Pro- 
cessing Society of Japan, 
Kikaishinkou Kaikan, 3-5-8 Shiba 
Park, Minatoku, Tokyo 105, Japan. 
August 29 to 30. 


World Computer Congress, Inter- 
national Federation for Informa- 
tion Processing (IFIP ’86), Dublin, 
Ireland. David Hyatt, Data Deci- 
sions, 20 Brace Rd, Cherry Hill, NJ 
08034. (609) 429-7100. September 1 
to 5. 


Comdex/Australia, Sydney, Aus- 
tralia. Interface Group, 300 First 
Avenue, Needham, MA 02194. (617) 
449-6600. September 2 to 5. 
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CUT THROUGH YOUR 
DESIGN LIMITATIONS... 


... and cut costs in the process. 
Teledyne’s new TSC500 
eliminates the digital element of a 
normal A/D Converter to allow the 
precision analog processor to work 
optimally with your microprocessors. 
Your microprocessor software com- 
pletes the A/D conversion process 
...glving you even more flexibility 
with lower cost. 
some capabilities that a TSC500/ 

MPU-based product offers: 
@ Variable length conversions 

trading resultion for speed 
m Digital error correction schemes 
__ @ Signal linearization 
-_ ® Automatic range changing 

Linearity is 0.005%, an Auto 
zero phase eliminates zero error 
and drifting; input polarity determina- 
_ tion is automatic. CMOS construction 

gives 10mV power dissipation, and 
the smaller sized 16-pin DIP package 
saves space. The input current is 
only 10pA. — 

For more information on the 

TSC500 call (415) 968-9241 or 
(Hee _use the convenient coupon below. 
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NOBODY ELSE HAS 
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There's only one way 
to link the extensive 
resources of Intel's 
microprocessor devel- 
opment system with 
the power of a DEC 
VAX* and the afforda- 
bility of the IBM’ PC. 

And that’s via our 
enhanced version 
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of OpenNET™ for the 
development lab. 

Thanks to this open 
architecture network, 
engineers can have 
immediate, and trans- 
parent, access to other 
team members work. 

Plus you have the 
ability to add special- 
purpose hardware 
to make those teams 
more productive. 

For example, by 


- connecting our high- 
performance file server, 


the Network Resource 
Manager, you can off- 
load file management 
and job distribution 
from the shoulders of 


your design team. On 
the off chance nobody 


And then you can 
hook up an 80286- 
based Compilengine 
to off-load compute- 
bound compilations 
from VAXs and work- 
stations. Leaving them, 
and their human part- 
ners, more time for 
interactive tasks. 

Equally important, 


the network maximizes 


the value of your 
existing development 


ee VAX is a registered trademark of Digital Equipment Corporation. IBM is a 
* << «registered trademark of International Business Machines Corp. OpenNET 
ft is a registered trademark of 


is a trademark of Intel Corporation. Microso 
Microsoft Corporation. © 1986 Intel Corporation. 


hardware while mini- 
mizing your outlay for 
new equipment. 

That's because 
OpenNET adheres very 
rigidly to some very 
flexible standards. 
Standards like Ethernet/ 
IEEE 802.3. And the 
ISO message delivery and 
Intel/IBM/Microsoft® 
Network File Access 
protocols. 

All of which means 
existing development 
hosts, languages and 
tools, including ICE, are 
instantly compatible 
with the latest ones. So 
you can avoid obso- 
leting one set of tools 
just to use another. 

We'll even take full 
responsibility for servic- 
ing and supporting 
your network. Anywhere 
in the world. 

Sound like we've got 
things together? Then 
call us at (800) 548-4725. 

Ask to meet with one 
of our experienced net- 
work engineers. We'll 
see you make all the 
right connections. 


intel 
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PAAR ERS PRRIC ATION. 


Every two weeks, EDN shows you how to 
use and apply new products and technology. In 
short, how to design. 

Through staff-written reports, Designer’s , 
Guides multi-part features, and contributed appli- gor 
cations articles, EDN brings you “technology in “Ae 
depth.” And it’s what sets EDN apart as the pre- 
mier applications-oriented publication among 
design engineers and engineering managers in the 


electronic OEM. 
As proof, youchose EDN as the most useful on 
electronic engineering publication in a whopping © Pints 
24 out of 25 independent reader preference studies Snhancements ont one aie 
in 1985. 


Now, EDN shows you in even greater depth 
than before what new products are available to 
design with. With EDN Product News. 

In a tabloid format, EDN Product News anaes 
mails monthly toEDN’s U.S. and Canadian circu- oe alms 
lation. It is designed to help you select new com- 
ponents, equipment, and systems. And to 
complement EDN, which continues to provide the 
first rate editorial that has made it first among 
electronic engineering publications. 


8 Raney 


EDN and EDN Product News. 
Bringing you complete coverage of the 
design and product selection process. — 


Cahners Publishing Company 


A Division of Reed Publishing USA 


Specialized Business Magazines for Building & Construction, Electronics & Computers, Foodservice, Manufacturing, Book Publishing & Libraries, and Medical/ Health Care. 
Cahners Building * 275 Washington Street » Newton, MA « 02158-1630 + (617) 964-3030 : 
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A MEGABYTE FOR DOS! 


MicroWay is the world’s leading retait 
er of 8087s and high performance PC 
upgrades. We stock a complete selec- 
tion of 8087s that run from 5 to 12 
MHz All of our coprocessors are 
shipped with a diagnostic disk and the 
best warranty in the business — one 
year! We also offer daughterboards for 
socketless computers (NEC PC) and 
287 Turbo which increases the clock 
speed of the 80287 from 4 to 10 MHz 
Our NUMBER SMASHER/ECM*”™ runs 
at 12 MHz with a megabyte of RAM 
and achieves a throughput of .1 mega- 
flops with 87 BASIC/INLINE, Intel For- 


SPEED UP YOUR AT 
OR AT COMPATIBLE 
WITH 287TURBO" 10 MHz 


87SFL" MicroWay's Scientific Function Li- 
brary contains 170 scientific and engineering func- 
tions. Callable from most 8087 compatible com- 
pilers ... First Language $250; Additional $100. 


A2D-160™ MicroWay’s Data Acquisition Board 
performs 160,000 12 bit Analog to Digital conver- 
sions per second! Includes software drivers. The 
fastest 12 bit A to D board available. For the IBM 
PC XT and compatibles. ................. $1295 


MATRIXPAK™ manages a MEGABYTE! 
Written in assembly Suede. our runtime pack- 
age accurately manipulates large matrices at very 
fast speeds. Includes matrix inversion and the 
solution of simultaneous linear equations. Call 
able from RM or MS Fortran, MS Assembler, or 
BTEASICGANLINE 3 os ieee: each $99 


87FFT™ written in assembly language, per- 
forms Forward and Inverse FFTs on real and conr 
plex arrays which occupy up to 512 Kbytes of 
RAM. Also does convolutions, auto correlations, 
hamming, complex vector multiplication, and com- 
plex to radial conversions. Callable from most 
8087 compatible compilers............... $200 


87FFT-2” performs two-dimensional FFTs. 
Ideal for image processing. Requires 87FFT $100 


MICROWAY UDI runs RTOS or RMX com- 
WETS UNDEF DOS 66 ee ka op cae ve ae $300 


FASTBREAK™ employs the 8087 to in- 


crease the speed of Lotus 1-2-3” Version 1A or 


TAP VU 16S eS $79 
FASTPAK®™ includes FASTBREAK software 
and a 5 MHz 8087 chip..................: $179 


87 Verify” For users who have to be absolutely 
sure of their results! This background task period 
ically performs an 8087 accuracy and ars 


INTEL ABOVE BOARD... nos cds CALL 
JRAM, AST, MAYNARD.................5- CALL 
AM 465M, MS Fortfan .... ccc. sce CALL 


P.O. Box 79 
Kingston, Mass. 
02364 USA 
(617) 746-7341 


Mic 


Way 
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tran, or Microsoft Fortran. Software re- 
viewers consistently cite MicroWay 
software and 8087 expertise as the 
best in the industry! Our customers fre- 
quently write to thank us for recon- 
mending the correct software and 
hardware to meet their specific needs. 
They also thank us for our same-day 
shipping! In addition to our own prod- 
ucts which support the 8087 and 
80287, we stock the largest supply of 
specialized software available. For 
more information call us at 


617-746-7341 


MegaPa e”™ Our Intel-Lotus EMS memory 
card The only EMS board which comes with two 


megabytes of cootrunning, low powerdrainCMOS | 


RAM installed. Includes RAM disk, print spooler, 
disk cache, and EMS drivers. For the IBM PC, XT 
and compatibles 5.35.5)... cee se. $549 


MegaPage AT/ECC™ EMS card forthe PC 
AT and compatibles includes Error Correction Cir- 
cuitry. With ECC, 11 RAM chips cover 256K so the 
user never encounters RAM errors. With 1 megabyte 
CMOS $799; with 3 megabytes CMOS $1295. 
Optional serial/paralle! daughterboard..... $95. 


DFixer™ Our disk utility which thoroughly 
checks PC or AT hard disks for bad sectors and 
updates the MS DOS file allocation table accord- 
ingly. Solves the AT hard disk problem! ... $149 


DOptimizer™ Optimizes the way your hard 
disk or floppy stores its files. Speeds up accesses 
by recombining fragmented files. ........... $49 


DCache™ Our disk caching software speeds 
up your I/O by storing repetitively used tracks in 
memory. The amount of memory used can be 
selected in 64 Kbyte banks ................ $49 


87MACRO/DEBUG” Contains all the 
pieces needed for writing 8087/80287 assembly 
code & MicroWays 87DEBUG debugger $199 


OBJ —ASM™ A multipass object module trans- 
lator and disassembler. Produces assembly lan- 
guage listings which include public symbols, ex- 
ternal symbols and labels commented with cross 
references. Ideal for patching object modules for 
which source is not available.............. $200 


87 BASIC” includes patches to the IBM BASIC 
or MS Quick BASIC Compiler for USER TRANS- 
PARENT 8087 support Provides super fast per- 
formance for all numeric operations including tng- 
onometrics, transcendentals, addition, subtrac- 
tion, multiplication, and division. ..... each $150 


87 BASIC/INLINE”™ converts the output of 
the IBM BASIC Compiler into optimized 8087 
inline code which executes up to seven times fast- 
er than 87BASIC. Supports separately compiled 
inline subroutines which are located in their own 
segments and can contain up to 64 Kbytes of 
code. This allows programs greater than 128K! 
Requires the IBM BASIC Compiler Version 1 and 
a Macro Assembler. Includes 87 BASIC ... $200 
in London, please phone 223-7762 
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8087 Support 


For the IBM PC, PC XT, PC AT and Compatibles. 


NUMBER SMASHER/ECM" 


THE FASTEST ACCELERATOR 
CARD AVAILABLE 
gives you 12 MHz speed in two modes: 
704K or one megabyte of “Extended 
Conventional Memory.” MEGASWITCH: 
MMU and MegaDOS software make it 
possible to run DOS applications with 
up to 1015K using PC compilers, Auto- 
CAD and Lotus 1-2-3. Does not re 
quire EMS software. Totally compat- 
pe... from $599 to $1098 
Optional 8087-12.............. $295 


8087 UPGRADES 


All MicroWay 8087s include a one year warranty, 
complete MicroWay Test Program and accurate 
installation instructions. 


8087 5 MHz................ $109 
For the IBM PC, XT and compatibles. 
8087-2 8 MHz............ $149 


For Wang, AT&T, DeskPro, NEC, Leading Edge. 


80287-3 5 MHz.......... $179 


For the IBM PC AT and 286 compatibles. 


80287-6 6 MHz.......... $229 


For 8 MHz AT compatibles. 


80287-8 8 MHz......... $295 


For the 8 MHz 80286 accelerator cards. 


NEC V20, V30................ $16, $30 
64K RAM Set 150ns................ $10 
256K RAM Set 150ns.............. $34 
256K RAM Set 120ns.............. $39 
128K RAM Set PC AT.............. $49 


287Turbo” 10 MHz if you own an AT, 
Deskpro 286 or AT compatible, this is the card you 
need to get reasonable numeric performance. It 
plugs into your 80287 socket and includes a spe- 
cially driven 10 MHz 80287. The card comes in 
three configurations The IBM AT version includes 
a hardware RESET button................ $450 


287 Turbo 8 MHz................... $369 


87/88Turbo" isa stubby card which includes 
a clock calendar and a speed controller which 
changes the speed of your motherboard from 4.77 
to 7.4 MHz Its use requires your PC to have a 
socketed 8284. Typical speed increase is 1.6 to 
2.0. The card overcomes slow hardware by slow- 
ing up only when such devices are accessed and 
running at full speed otherwise ........... $1 
Ontional BOST-2 so. cial ess eee $149 


286 TurboCache’” This new MicroWay ac- 
celerator uses 8K of cache memory and 80286/ 
80287 processors to provide an average speed 
increase of 3:1 for most programs. Call for 
specifications and benchmarks ........... $59 


Call for our complete catalog of 
software which supports the 8087. 
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- Theall- -important high- speet | 


Will latch-up cause burn-out? 


With Philips high-speed CMOS 
(HCMOS) logic ICs, the answer’s no. 
Because they’ re free from latch-up. 


What causes latch-up? 

Latch-up occurs when SCRs (formed by 
parasitic bipolar transistors found in all 
CMOS structures) are triggered by current 
transients arising from over-voltage at the 
input, output or supply pins, or by 
ringing on the signal pins. The resulting 
short-circuit across the supply rails causes 
excessive current and inevitably destruc- 
tive power dissipation. 


Typical breakdown occurs at Voc = 22 V, Ioc = 5,5 mA. 


Curve tracer display from latch-up test 
with excess supply voltage. At no time did 
latch-up occur in the Philips HCMOS IC, since 
the supply voltage snaps back to 13 V. 


How is it overcome? 

We prevent any current injection into the 
SCR structures by growing an epitaxial 
layer on a very low-resistivity substrate. 
And by using unique design and process 
parameters to minimize the gain of the 
parasitic transistors, we achieved complete 
latch-up immunity. No burn-out. 

So you improve system perform- 
ance, and by eliminating additional 
components to protect against latch-up 
you not only cut component costs but 
also optimise system speed. 


Australia: Artarmon, Tel. (02) 4393322. Austria: Wien, 
Tel. 629111. Belgium: Bruxelles, Tel. (02) 2427400. 
Brazil: Sao Paulo, Tel. (011) 211-2600. Denmark: 
Copenhagen, Tel. (01) 541133. Finland: Helsinki, Tel. 
17271. France: Paris, Tel. (1) 433 88000. Germany: 
Hamburg, Tel. (040) 3296-0. Greece: Athens, Tel. (1) 
9215311. Hong Kong: Kwai Chung, Tel. (0) - 245121. 


RCA is an alternate source for Philips HCMOS ICs. 


Electronic 
components 
and materials 


PHILIPS 


And you 
gain reliability. With a 
product that will not fail during 
system test. Or in the field. 


Harsh environments? 

Even in noisy, high-temperature environ- 
ments such as automotive and industrial 
applications, Philips HCMOS logic goes 
on working. And you get exceptional 
noise immunity because the input 
switching levels of 74HC/HCU circuits 
are 30% and 70% of the supply voltage. 
Moreover, the whole Philips 74HC/ 
HCT/HCU family has a standard 


temperature range from —40 to +125 °C. 


india: Bombay, Tel. (22) 4930311. Ireland: Dublin, 

Tel. 693355. Italy: Milano, Tel. 2-6752.1. Japan: Tokyo, 
Tel. (03) 230-1521. Korea (Republic of): 

Seoul, Tel. (2) 794.5011. Netherlands: Eindhoven, 

Tel. (040) 793333. Norway: Osio, Tel. 680200. 
Singapore: Singapore, Tel. 3502000. Spain: Barcelona, 
Tel. 3016312. Sweden: Stockholm, Tel. (08) 7821000. 
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CMOS.qilestion. 


fee 


Want to know more? Then call 
your local Philips organisation (see below). 
We're on-hand with full technical 
support and documentation. Including a 
Designer’s Guide with all the answers to 
your all-important questions about 


HCMOS. 


Homes The name is Philips 


aoa «The product is HCMOS 


Switzerland: Zirich, Tel. (01) 4882211. Taiwan: Taipei, 
Tel. (02) 7120500. United Kingdom: London, 

Tel. (01) 5806633. United States: Sunnyvale, 

Tel. (408) 991 2000. For countries not listed contact: 
Philips Electronic Components and Materials Division 
5600 MD Eindhoven, The Netherlands. 

Tix. 35000 PHTC/NL JEVHK. 


PHILIPS 


EDITORIAL 


Engineering organizations that emphasize 
social concerns deserve your support 


EDN July 10, 1986 


One stereotype of engineers portrays them as fascinated with technology 
and gadgets to the exclusion of other concerns, including the effects of their 
profession on other people. But countering this stereotype is the emer- 
gence of organizations that help engineers deal with the broader nature of 
their labors (see “As engineers’ social conciousness matures, concerned 
groups act as the guiding light,” pg 293). 

Such organizations, which range from the IEEE’s Society on Social 
Implications of Technology (SSIT) to the High Technology Professionals for 


Peace (HTPFP), fall into two categories: 


@ Groups like the SSIT can encourage the use of technological expertise 

to help answer complex social or political questions. 

@ Groups like HTPFP can help individuals reconcile their careers with 

their personal beliefs. 

The first of these two categories is increasingly important in light of the 
complexity of the systems—intelligence, defense, etc—that today’s politi- 
clans must decide whether to build. The IEEE-sponsored Electro/86 
session entitled “The Strategic Defense Initiative in Perspective,” which 
featured papers supporting both sides of the SDI argument, is one example 
of how these groups can attempt to bring technical expertise to bear on | 
political decisions. As another example, The Computer Professionals for 
Social Responsibility has cosponsored debates on SDI, focusing on the 
technical feasibility of proposed space-based defense systems, and it plans 
to become involved in civil-liberties and privacy issues arising from the 
rapid advances in computer and communications technology. 

Once an individual reaches a personal decision about what kind of work is 
worth doing, he or she can turn to groups in the second category for help in 
attaining professional goals that don’t conflict with the personal ones. 
HTPFP is one such organization; it strives to help job seekers determine 
the applications of a prospective employer’s products. 

In any field, specialists must take responsibility for the results of their 
work. As SSIT’s chairman Stephen Unger puts it, “It’s important that 
engineers .. . not behave as hired hacks.” Those who do, he notes, are 
exhibiting “an unprofessional attitude . . . one that’s potentially disastrous 
to society.” Any group that can help you contribute to intelligent decisions 
regarding complex technology, that can help you intelligently shape your 
own opinions, or that can help you fulfill your career goals without 


compromising your beliefs deserves your support. 
Pe da 
v 


Rick Nelson 
Managing Editor 
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At last there's a microprocessor 
that’s an arch conservative when 
it comes to power issues and a 
flaming liberal when it comes 
to high performance: AMD's 
Am29C117 16-bit CMOS Micro- 
processor. It's fast, but it only uses 
a frugal 25% of the power of the 
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bipolar Am29117. 
Am29C117 === ———_=— 
Ss 


Cross party lines. 


Get ready to save a lot of time 
if you're designing a pipeline 
system. The Am29C117 has two 
separate I/O ports for simplified 
timing, so you can achieve up to 
a 15% increase in throughput on a 
system basis over an Am29C116. A 
16-bit barrel shifter allows you to 
shift or rotate a word up to 15 posi- 
tions in a single instruction cycle. 

That means you dont have to 
worry about extra parts or using 
valuable board space. It's pus 
compatible with the Am2911 
and uses the same instruction set. 

It has a125ns microcycle time. 
Or an 8mHz data rate. 

It's really a very simple con- : 
cept. When parties cooperate, _= ——————— 
everybody wins. —- ———— S 
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Advanced Micro Devices * Bruxelles (02) 771 99 93 * Hannover area (05143) 50 55 * Hong Kong (0852) 3-695377 
‘London area (04862) 22121 * Manchester area (0925) 828008 * Milano (02) 3390541 * Miinchen (089) 4114-0 

Paris (01) 46.87.36.66 * Stockholm (08) 733 03 50 + Stuttgart (0711) 62 33 77 * Tokyo (03) 345-8241 

Latin America, Fort Lauderdale, Florida/U.S.A. Tel: (305) 484-8600 Tlx: (510) 955-4261 amd. ftl 

© Advanced Micro Devices, Inc. 1986 
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Advanced Micro Devices has broken the 
game wide open. 

After building a comfortable lead with a 
new product a week, every week—on the 
shelf, in volume—we called in the heavy 
hitters: 

ISDN. CMOS. 32-bit micro- _ 
processor chip set. : 
High-speed RAMs. 
Modems. 

No one who follows 
the game closely is the 
least bit surprised. This team puts more dollars 
into R&D, as a percent of sales, than anyone 
else in the business. 

If you like the sound of extra bases, call 
Advanced Micro Devices. 


Advanced Micro Devices ct 


For more information, contact the sales agent nearest you or write the word 
“Forty” on your letterhead and mail to Advanced Micro Devices, Mail Operations, 
P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. 
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Plessey your A 


Reason number one? Our simple-to- 
use high-performance design process 
works with every family of semicustom 
products we make. And we make several. 

Or, to be quite specific, you make 
several. Because our CLASSIC™ software 
puts you in control of your own designs. 
Whether your needs call for 2- or 3-micron 
gate arrays packing up to 10,000+ gates. 
Or something more. 

Like PLESSEY MEGACELL" It’s your 


window to the future of ASIC. Achieving 


designs to 25,000+ gates with full custom 
chip sizes and semicustom turnaround 
times. At performance levels to 100 MHz, 
much better than the 2-micron label 
implies. And right at your own workstation, 
in your own facility, using a comprehen- 
sive, interactive process that puts you in 
charge of every aspect of your design. 

And that’s just today. 

At Plessey, we’re committing more than 


$300 million to ASIC alone. So you, the 
System Designer, can better define and 
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control how your system works in silicon. 


Now that you know there is no rea- 
son to contact any other ASIC company, 
contact us. And you're getting the one 
manufacturer that stays with you from 
idea to completed circuit. Plessey. 

Call 1-800-321-0871. Or write to Plessey 
Semiconductors, 3 Whatney, Irvine, 
CA 92718. 

Outside the U.S. call SWINDON 
(0793) 36251. Or write to Plessey 
Semiconductors Limited, Cheney Manor, 


Swindon, Wiltshire, United Kingdom 

SN2 2QW. In Brussels, Belgium (02) 
7339730; Les Ulis, France (6) 4462345; 
Munich, Germany (089) 23620; and Milan, 
Italy (02) 659-6081. 


© PLESSEY 


ASIC from thought to finish. 


Plessey and the Plessey symbol are trademarks of the Plessey Company ple. 


For free on-line information, dial 1-800-345-7335 with any 80-column ASCII terminal or PC and a 300 or 1200 baud modem 
(EVEN or IGNORE parity, 7 data bits, 1 stop bit). At “Enter Response Code? Type GR8ASICS. In Conn. Dial (203) 852-9201. 
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Now! HEXSense 


makes today’s current-sensing obsolete. 


DRAIN 
GATE 
Oo 
Olid Method 


This circuit uses a fractional value 
resistor (A) to measure current, 
causing a voltage drop which increases 
power losses. Its parasitic inductance 
also slows down switching speed. To 
offset these losses, a lower Rocjon) 
power MOSFET may be used. 
increasing circuit cost. 


HEXSense offers 5-pin lead 
forms for vertical and horizontal 
pcb mounting. 


HEXFET and HEXSense are trademarks of international Rectifier. 


HEXSense, a new HEXFET power MOSFET 
with built-in current-sensing, reduces compo- 
nent count and design time — making conven- 
tional current-measuring methods obsolete. 


Your circuit designs are simplified in less board 
space. Power and voltage losses disappear. 
Accuracy and bandwidth increase. In the end, 
your system performs better, more reliably. 


New HEXSense Method 

in this simple. cost effective circuit the 
current-sensing output connects toa 
virtual ground. Resistor (A) establishes 
a voltage-to-current ratio. With the 
Kelvin connected to the non-inverting 
input of (B), a highly accurate current- 
sense results. 


It’s all made possible by our HEXFET power 
MOSFET’s superior quality, faster switching speed, 
built-in avalanche withstand capability, and now, 
current-sensing for control and protection. 


In short, now you can design easier and more 
accurate, cost effective current-sensing circuits 
with the quality choice in power MOSFETs. 
Call (213) 607-8842 for technical data. Today. 


International 
power moerers |T@R| Rectifier 


WORLD HEADQUARTERS: 233 KANSAS ST., EL SEGUNDO, CA 90245, U.S.A. (213) 772-2000. TWX 910-348-6291, TELEX 472-0403 
EUROPEAN HEADQUARTERS: HURST GREEN, OXTED, SURREY RH8 9BB, ENGLAND TELEPHONE (088 33) 3215/4231. TELEX 95219 


Power MOSFETs - CMOS Power ICs - Commercial/Custom Power Packages * Schottkys 
Rectifiers * Thyristors (SCRs) « Diode Bridges * Molded Circuits - Assemblies 


PRODUCT UPDATE 


QIC-120 tape drive stores 125M bytes, 
comes in a half-height 5%4-in. package 


Users of %-in. cartridge tape drives 
can now obtain a 125M-byte model, 
the 5125E. The basic QIC-120 drive 
fits into a half-height 5%-in. pack- 
age; with a controller board, it fits 
into a full-height space. The drive’s 
brushless de motor consumes less 
than 50% of the power that earlier 
drives required. 

The QIC-120 spec (from the 
Working Group for Quarter Inch 
Cartridge Drive Compatibility) de- 
fines a format based on 15 serpen- 
tine tracks instead of the nine tracks 
in the QIC-24 format. The QIC-120 
spec provides for 10,000-bpi data 
density; in contrast, QIC-24 drives 
provide for 8000 bpi. QIC-120 drives 


spec a 72-ips tape speed, and QIC-24 
drives operate at 90 ips. However, 
QIC-120 specs require that drives 
operate at 90 ips during rewind op- 
erations and when reading QIC-24 
tapes. 

The Model 5125E drive meets the 
QIC-120 spec, yet maintains down- 
ward compatibility with 60M-byte 
QIC-24 products, so the 5125E drive 
lets you upgrade the earlier %-in. 
cartridge products. The 5125E 
reads both QIC-120 and QIC-24 
tapes, but writes only on QIC-120 
tapes. The drive operates with stan- 
dard 3M DC600A cartridges, but it 
performs best with the new 
DC600XTD-type cartridges. 


This 125M-byte QIC-120 tape drive, the 5125E, occupies a half-height, 5¥-in. package and 


provides downward compatibility with QIC-24 (60M-byte) products. 
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Like most QIC drives, the 5125E 
employs the QIC-36 basic drive-lev- 
el interface. Both QIC-120 and 
QIC-24 drives use this drive inter- 
face, which operates at 90k bytes/ 
sec. 

In addition to meeting the QIC 
standards, the 5125E offers several 
features that provide for data relia- 
bility and media interchange with 
other QIC-120 drives. (Five to 10 
more manufacturers will probably 
introduce QIC-120 drives by the end 
of this year.) The drive employs a 
read-after-write head with a sepa- 
rate erase gap. The head width al- 
lows the drive to read either QIC- 
120 or QIC-24 tapes. 

The drive also has an edge-sens- 
ing feature, which provides for cor- 
rect head alignment. To ensure that 
the tape head is properly aligned, 
the drive performs a “shoeshine” 
operation, moving the tape over the 
tape head as the head moves parallel 
to the plane of the tape. During the 
shoeshine operation, the drive con- 
tinually tries to write and read 
data. The drive senses the edge 
when the heads first write and read 
successfully. 

During its operation, the 5125E 
also employs an off-track sensing 
scheme, which allows the drive to 
make small adjustments in head po- 
sition when read signals are weak. 

The 5125E drive comes with a 
QIC-36 basic interface. You can also 
choose a QIC-02, SCSI, or IBM PC 
interface board. The basic 5125E 
drive costs $495 (1000). Samples 
will be available by the end of July, 
and production quantities will be 
available by the beginning of the 
fourth quarter.—Maury Wright 

Wangtek, 41 W Moreland Rd, 
Simi Valley, CA 93065. Phone (805) 
I83-5259. 
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PRODUCT UPDATE 


T1 interface combines analog transmit 
and receive functions in one 28-pin 5V IC 


Providing a single-chip solution to 
your analog T1 line-interface prob- 
lems, the CSC61544 combines data 
transmission and reception in a 
28-pin CMOS device. This IC fea- 
tures a programmable, pulse-shap- 
ing line driver that gives you pP- 
based interface control. Similar 
devices from other manufacturers 
often rely upon external RC circuits 
to achieve final pulse shaping. 


You can use a single 28-pin IC as a T1 line interface. The CSC61544 T1 line interface 
provides P-based control of transceiver interfaces that previously required external circuits 


for pulse shaping. 
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The CSC61544 operates from a 
single 5V supply and dissipates a 
maximum of 500 mW. As a trans- 
mitter, the device takes data from a 
T1 terminal and produces alternate 
bipolar pulses of appropriate shape 
according to telephone-company 
specifications. For accurate pulse 
shaping, you can select different line 
lengths from as many as five dis- 
tances ranging from 0 to 655 ft. The 


B8ZS-Select feature lets you insert 
B8ZS coding into the data stream. 

The transmitter also employs a 
erystal-controlled jitter attenuator, 
which comprises a 16-bit elastic 
store and a phase-lock loop (PLL). 
This attenuator removes as many as 
14 unit intervals of jitter (p-p) from 
outgoing data. The PLL is immune 
to false-lock problems at harmonic 
frequencies. 

The CSC61544’s receiver circuit 
extracts data and clock signals from 
an AMI (alternate mark inversion) 
coded signal, and it transmits these 
signals as synchronized data. The 
receiver can also reinsert zeros that 
had been transmitted as B8ZS bipo- 
lar violations. Further, the receiver 
requires no external equalization 
circuits or automatic-line-build-out 
(ALBO) circuits. 

The IC also provides a data/tim- 
ing recovery feature, a driver-per- 
formance monitor, a loss-of-signal 
indicator, a bipolar-violation indica- 
tor, and two loopback modes. The 
local loopback mode bypasses the 
transmit and receive circuits, thus 
routing clock and data transmission 
signals to the IC’s clock and data 
reception pins. The remote loopback 
mode sends clock and data input 
signals back to the line via the IC’s 
driver and the elastic store. 

The CSC61544 performs pulse 
shaping with a digitally controlled 
S/H array and a slew-limited amp. 
The device can also transmit or re- 
ceive all ones. The IC is transparent 
to the T1 framing format, and it can 
work with a variety of cables. You 
can order the CSC61544 as a plastic 
DIP or in a plastic leaded chip carri- 
er. Prices range from $23 (1000). 

: —J D Mosley 

Crystal Semiconductor Corp, 
2024 E St Elmo Rd, Austin, TX 
78744. Phone (512) 445-7222. 
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TER TR ONIX ATOR DIENGINEEPRING 


How do you expand Apollo's DOMAIN '? 


Tektronix software expands the range 
of Apollo workstations with a family of 
integrated design and test WorkSystems* 
for the entire DOMAIN network. 

You get the design power of Tektronix. 
Plus Apollo workstations. That's 
Tektronix Aided Engineering. 

Each WorkSystem addresses a spe- 
cific area of your design cycle. Including 
design capture, documentation, 
verification, test and measurement, PCB 
and IC layout, and production test. 

You get all the support you need to 
complete your development process. 
All within Apollo's UNIX*-based 
environment. 

At the heart of Tektronix Aided Engi- 
neering is our powerful Designers 
Database, which gives you easy 
access to all your design information. 

Since every WorkSystem shares 
the Designers Database, you gan 
partition your designs for true team 
engineering. 

And with Apollo's high-speed 
DOMAIN network, information and 
resources are shared across multiple 
Apollo workstations. 

Plus the open architecture of the 
Designer's Database protects your prio 


investments by letting you interface the 
WorkSystems with your existing tools. 

And Apollo's entry-level DOMAIN 
Series 3000* engineering workstation 
supports an IBM* Personal Computer 
AT*-compatible bus, and runs concur- 
rently under PC-DOS* and the Berkeley 
4.2 and System V* versions of the 
UNIX operating system. 

Tektronix WorkSystems are easy to 
learn and even easier to use. And they re 
backed by Tektronix, so you're assured Or write: Tektronix, CAE Systems 
of worldwide service and support. Division, 5302 Betsy Ross Drive, Santa 

All of which helps you shorten your Clara, CA 99052. 


Tektronix Aided 
” Engineering. 


design cycle and get to market faster, 
ahead of the competition. 

lf you haven't selected your CAE 
tools yet, we can help you put together 
the best system for your needs. Of if 
you already have an Apollo DOMAIN 
Series 3000, DN570 or DN580, we can 
turn it into a powerful Tektronix Aided 
Engineering tool. 

To expand your DOMAIN, call 800/ 
547-1512 (in Oregon, 800/542-1877). 
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WorkSystem is a trademark of Tektronix, Inc. Apollo and DOMAIN are registered trademarks of Apollo Computer, Inc. ae 
DOMAIN Series 3000 is a trademark of Apollo Computer, Inc. UNIX is a trademark of AT&T Bell Laboratories. Tektronn< 
UNIX System V is an operating system of AT&T Bell Laboratories. !BMisaregistered trademark of International 

Business Machines Corp. AT and PC-DOS are trademarks of International Business Machines Corp. COMMITTED TO EXCELLENCE 
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PRODUCT UPDATE 


Power-MOSFET sense terminal 
allows no-loss load sensing 


Two power MOSFETs incorporate 
built-in current-sensing circuitry 
that provides practically lossless 
source-current sensing. The 
IRC530 and IRC880 HexSense de- 
vices, the first two. members of a 


planned family of devices, come in 


5-terminal TO-220 packages. Fig 1 
shows the schematic symbol the 
manufacturer proposes for the 
units. 

The current emanating from the 
sense terminal is a small portion of 
the current flowing in the power- 
source lead. For the IRC530, the 
power/sense-current ratio is 
1658+2.5%; for the IRC830, the 
ratio is 1569+2.5%. Drain-source 
voltage is rated at 100 and 500V for 
the IRC530 and -8380, respectively. 
The current rating for the IRC530 is 
14A, and its Rpgow) is 0.180. For the 
IRC830, the corresponding specs 
are 4.5A and 1.50. 

The sense circuitry comprises a 
small number of HexFET cells, 
which are isolated from the main 
source metallization. A separate 
bonding wire connects these cells to 
the TO-220 package’s sense termi- 
nal. Because the sense cells are 
identical to the power cells, the cur- 
rent in the sense cells is a scaled- 
down, fixed-ratio portion of the 
main source current. The low num- 
ber of sense cells keeps the power 
losses in these cells to a few milli- 
watts. 

Because the MOSFETs’ bonding 
wires and package pins introduce 
resistance in the source circuit, the 
resulting imbalance in the ratio of 
the main cells’ and sense cells’ 
Rpson) Values can lead to measure- 
ment errors. The Kelvin connection, 
made at the center of the die, allows 
you to compensate for the effects of 
the parasitic resistance in your mea- 


SOURCE 
KELVIN 


CURRENT 
SENSE 


POWER 
SOURCE 


Fig 1—This proposed symbol for sense-cell 
power MOSFETs shows the extra source 
terminal used for sensing current. The cur- 
rent in this source is a small, fixed-percent- 
age portion of the current in the power- 
source path. The Kelvin connection allows 
you to eliminate errors arising from parasit- 
ic resistance and inductance in the source 
connection. 


suring circuit. Further, the Kelvin 
connection lets you eliminate the 
effects of stray inductance in the 
source connection by connecting the 
drive signal between the gate and 
the Kelvin pin. 

These 100 and 500V devices use 
the manufacturer’s Hex 3 die size; 
50, 200, 250, and 400V MOSFETs 
will soon round out the Hex 3 fami- 
ly. In addition, the manufacturer 
will soon offer a family of smaller 
and larger units that use Hex 2 and 
Hex 4 dies and have the same six 
voltage ratings. The manufacturer 
will also announce 50 to 500V high- 
power units in TO-247 (TO-3P) 
packages; these MOSFETs will use 
dies from the Hex 3, 4, and 5 series. 
The IRC530 and IRC830 cost $1.60 
and $1.90 (1000).—Bill Travis 

International Rectifier Corp, 233 
Kansas St, El Segundo, CA 90245. 
Phone (218) 772-2000. 
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With 3M, you’re covered. 


What hardware do | need for panel mounting this you've had to cast the design in stone. 
connector? What are the extreme temperature limi- Third, call the 3M Technical Service Engineer 
tations for this connector? at this number: 1-800-328-7732. 3M gives you 
Getting the nitty-gritty details of connector applica- an experienced professional with just one job: to 
tion—when you need them—is one way 3M helps give you quick, thoughtful answers that take the risk 
you put risk to rest. We'll make sure you don't have out of your work. 
to wait for the design assistance you need. Prompt design assistance is 
3M covers you three ways. First, get the answers an active part of the 3M Risk 
or samples you need in a hurry from your 3M Elec- Reduction Plan. Call your 3M 
tronic Products Distributor. He's nearby and ready Distributor. Or write Electronic 
to help. Second, the 3M sales engineer in your Products Division/3M, 
area. He or she is 100% dedicated to getting you P.O. Box 2963, Austin, 
answers to design questions up front—not after TX 78769-2963. 


3M hears you... 
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PRODUCT UPDATE 


Knock-down vertical enclosures 
offer the strength of welded units 


A line of off-the-shelf, knock-down 
vertical enclosures offers the 
strength and rigidity of welded en- 
closures, but is easy to assemble 
and can save you as much as 66% in 
shipping costs and 88% in storage 
Space as compared with welded 
units, the manufacturer claims. The 
MVE cabinet derives its strength 
from a construction technique that 
interlocks both the top and bottom 
of the cabinet. 

The enclosures are made of 13- 


gauge, cold rolled steel and feature 


an EPA-approved, textured acrylic- 
enamel finish. The modular con- 
struction enables one person to as- 
semble any of the enclosures in 
minutes. The design also reduces re- 


placement costs, because all cabinet 
components (including frame parts) 
are removable and interchangeable. 
You can install custom components 
in the field without replacing the 
entire cabinet. 

Further, the manufacturer can 
fabricate side panels and doors with 
the connector openings and other 
cutouts that you specify. As your 
application requirements change, 
you can easily replace existing pan- 
els with custom panels. 

The enclosures’ strength and ri- 
gidity comes from the novel design 
of their corners. A heavy-gauge 
mounting plate is welded into the 
top and bottom of each corner post. 
This plate is recessed into the col- 
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Offering the strength of welded cabinets, the MVE line of knock-down vertical enclosures 


feature a modular design that makes it possible for one person to assemble the enclosures in a 


matter of minutes. 
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umn; when the assembler tightens 
the corner bolt, the plate and the 
contact area of the cabinet frame 
deflect, forming a broad contact sur- 
face. The column-to-cabinet-base 
(or cabinet-top) joint is very rigid, 
therefore, because it’s always pre- 
loaded in tension. 

The corner joint’s interlocking 
tab-and-slot construction also guar- 
antees correct assembly. The corner 
posts are always in the proper posi- 
tion for side-panel and door 
mounting. 

The MVE line includes models 
that are 61 and 70 in. high, 25 or 30 
in. deep, and 19 in. wide. All units 
bolt together easily to provide mul- 
tiple bays. The cabinets’ removable 
side panels and doors provide access 
to the equipment inside. A blue/ 
white finish is standard, but custom 
colors are available. $525 (100) for a 
61x25-in. single-bay unit. 

—Tom Ormond 

CTS Metal Products, Monon Div, 
Hwy 16 West, Monon, IN 47959. 
Phone (219) 253-6666. 
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SPRAGI | f The original solid tantalum capacitor, the Sprague Type 150D, introduced in 1956, 
continues to set the standards for solid-electrolyte tantalum capacitors. ‘These 
hermetically-sealed, axial-lead units feature low leakage 
T AN T ALUMS SET current, low dissipation factor, and exceptional operating 
stability. Type 150D capacitors have proven their reliability 
THE ST AN D ARDS in a wide range of commercial and industrial applications. 
e Also available as MIL Style CSR13 capacitors to Military 


Specification MIL-C-39003. Capacitance values range from 0.0047 uF to 330 uF. Sprague Electric Company, a Penn Central 
unit, Worldwide Hdatrs., Lexington, MA. For Engineering Bulletin 3520H on Type 150D 

Capacitors and Engineering Bulletin 3520.2C on Style CSR13 Capacitors, write to Technical 

Literature Service, Sprague Electric Company, 41 Hampden Road, Mansfield, MA 02048-1807. 
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SINCE YOU MUST 
COMPLY... 
FCC/VDE/UL CSA’ 


ELIMINATE RISK 


Check our ex- 
Clusive guaran- 
tee when your 
product faces 
Emissions, 
Safety or Tele- 
com spec hur- ~ 
dies. Meet FCC 
Part 15/68, UL®, 
CSA®, TUV®, VDE or 
DOC Telecom specs with little risk or bother. 

Dash, Straus & Goodhue, Inc:, is the East 
Coast’s largest research laboratory specializing 
in compliance, and the first New England lab to 
earn Canadian DOC certification. 


ELIMINATE 

STAFF 
OVER- 
LOAD 


Here is our 
unique guaran- 
teed rate/guaranteed 
date program: We quote a 
complete cost and a completion date for bring- 
ing your product into compliance . . . up front. 


ELIMINATE IMPEDIMENTS 
TO MARKET 


We handle 
design consul- 
tancy, test, retro- 
fit procedures 
and al/ 
paperwork. 

DS&G offers 
combined pro- 
grams for products 
that must comply 
with several standards. 


ELIMINATE CUSTOMER 
PROBLEMS 


We also de- 
liver custom- 
ized seminars 
in test tech- 
niques, legal 
procedures, 
and site design 
so that your 
company can 
handle testing 
and filings in house. 


Call DS&G today for complete peace of mind. 


, FREE: 


Compliance 
Engineering 1987 
available FREE 

The industry's best 
guide to compliance, 
available January 1987 


Dash| Straus Ay oni 


Dash, Straus & Goodhue, Inc. 
593 Massachusetts Avenue, Boxborough, MA 01719 
617-263-2662 


For information on Dash, Straus & Goodhue 
circle 157 


For Compliance Engineering circle 196 
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PRODUCT UPDATE 


4kx4-bit static RAM cuts 
CMOS access time to 20 nsec 


The MK41H68 CMOS 4k x4-bit stat- 
ic RAM’s 20-nsec address-access 
and read-cycle times compare favor- 
ably with the 35-nsec access time of 
the Motorola MCM6168HP35, the 
30-nsec spec of Intel’s 51C68-30, or 
the 25-nsec spec of the Cypress 
CY7C168. Fabricated in a full- 
CMOS double-level-metal process, 
the MK41H68 derives its speed 
from its 1.2-4m drawn channels, 
which provide submicron effective- 
channel lengths. 

Protected against static discharge 
by its low-capacitance TTL-compat- 
ible inputs and outputs, the 
MK41H68 features fully static oper- 
ation—the IC requires no external 
clocks or timing strobes. A Chip 
Enable (CE) power-down feature 
automatically reduces power dissi- 
pation when the CE line becomes 
inactive. 

To power the chip, you need only 
a single 5V power source. However, 
the manufacturer recommends that 
when you design your circuit, you 
place a high-frequency decoupling 
capacitor of at least 0.1 uF next to 
each RAM. 

You can order specialized versions 
of this 4kx4 CMOS static RAM. 
The MK41H69, for instance, re- 
places the CE power-down line with 
a 10-nseec Chip Select (CS) line, 
which is faster than the 20-nsec 
(CE) line. By eliminating the power- 
down mode, the CS provides rapid 
access to data in the IC’s static 
storage array. 

Two other’ versions, the 
MK41H78 and MK41H79, are simi- 
lar to their MK41H68 and MK41H69 
counterparts, but add an output- 
enable (OF) line and come in 22-pin 
packages. The MK41H79 also pro- 
vides a Flash Clear pin, which sets 
the device to all zeros when you 


with a full-CMOS double-level metal process, 
the MK41H68 static RAM lets you incorpo- 
rate both high speed and low power in your 
memory applications. 


clear the memory. All four ICs are 
also available in low-voltage TTL 
versions (MK41L-) that comply with 
the JEDEC LVTTL standard for 
3.3V operation. 

The 20-nsec MK41H68 is avail- 
able for $34.30 (100). A 25-nsec ver- 
sion costs $21.45, and a 35-nsec ver- 
sion sells for $17.85 (100). Pricing 
for the other MK41H- and MK41L- 
static RAMs ranges from $17.85 to 
$37.75 in OEM quantities. 

—J D Mosley 

Thomson Components-Mostek 
Corp, 13810 Electronics Dr, 
Carrollton, TX 75006. Phone (214) 
466-6000. 
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14.4kbps trellis coded and 
_9.6kbps modems on 40 square inches 


LSI technology and UDS engineering expertise have combined complex computer graphics, where error minimization is 
to deliver two major improvements in modem design. Two of the especially critical. The device has a fallback rate of 12kbps and 
__ most complex modems in the UDS product line — the fast-polling is strappable to V.29. 


Q9600FP and the Trellis Coded 14.4— have now been reduced to 
40 square inches of board space for each complete modem. To 
accommodate varying OEM configurations, a wide variety of 
form-factor aioe s and option Packages is available. 
_ 9600FP — 
_ _Thisuds modem deifvers 9. ekbps speed with only 8ms turn- 
around time, making it ideal for fast-poll applications. A simple 


i strap change puts the device into V.29 configuration, which | aU Our nive rsal Data Systems 


includes alternative oe rates a 7200 and gee 


4 Trellis Coded oo oe ie MOTOROLA INC. 
_ 4.4kbps (V.33) Speed. weiees with the cighalio noise ratio _. Information Systems Group 
enhancement of trellis coding, makes this modem your most _ | 

coste ective choice for moving large volumes of data over 

dicated lings. It is = pateuiay useful in eae such as 


These new OEM modem cards are small wonders! For technical 
details and quantity prices, contact Universal Data Systems, 
5000 Bradford Drive, Huntsville, AL 35805. Telephone 
205/721-8000. Telex 752602 UDS HTV. 


Gaenis. are Gteted nationally by leading distiibiitore Call the nearest uUDS btflee for distributor listings | in your area. . 
F FICES: Atlan’ a GA, 404/998-2715 : ° Aurora, CO, 303/368-9000 « Blue Bell, PA, 215/643-2336 « Boston, MA, 617/875-8868 ¢ Columbus, OH, 614/895-3025 « East Brunswick, NJ, 
siew, IL, 312/998-8180 Houston, TX, 713/988-5506 « Huntsville, AL, 205/721-8000 « Issaquah, WA, 206/392-9600 * Mesa, AZ, 602/820-6611 « Milwaukee, WI, 414/273-8743 
jion Viejo, CA, 714/770-4555 » Mountain View, CA, 415/969-3323 » Richardson, TX, 214/680-0002 « St. Louis, MO, 314/434-4919 Silver Spring, | Mp, Ch 
5 i Uniondale, NY, 516/222-0018 e ee Nuys, CA, 818/890-3282 « — Ont, = oe a Mi, 313/483-2682 
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Fluorinert’ Liquids 
_ prevent rejects 
m boxing in profits. 


Sace 
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oduct failure can come from a 
of different sources. Unrelia- 

2 solder joints. Ineffective defect 
sting. Inefficient component 
ling. All together, that can add 
) to a lot of rejects. And a lot of 
st profits. Fiuorinert® Liquids 
duce the risk of product failure. 
1d increase your chances for 
ofits and productivity. 


ipor phase soldering with 
uorinert® Liquids provides a 
ster, more reliable soldering 
ethod for electronic components 
1d assemblies. This results in a 
gher yield and reduced costs. 


irect contact cooling with 
uorinert® Liquids removes heat 
pidly so component tempera- 
res are kept lower, reducing fail- 
e rates and increasing reliability. 
‘the same time, components 

in be packaged closer together, 
aximizing power density and 
iniaturizing the package. 


Gross leak, thermal shock, 

and liquid burn-in testing with 
Fluorinert® Liquids detect more 
defects before they have a chance 
to become rejects. 

Fluorinert® Liquids don’t make 
problems while they're solving 
problems, either. They leave 
essentially no residue, so no 
clean-up is necessary. They're 
colorless, odorless, non-flamma- 
ble, non-explosive, non-corrosive, 
and will not remove markings. 


FC numbers (FC-72, FC-77, 
FC-70, rC. 40, etc.) iden- 
tify individual Fluorinert® Liquids. 
They offer a wide range of boiling 
points, making it easy to select 
the liquid that's right for your 
application. FC numbers are 
solely 3M designations for our 
fluorochemical products. 

And in addition to making Flu- 
orinert® Liquids easy to choose, 
we make them easy to use. We 


offer comprehensive technical 


assistance, including recommen- 


dations for fluids and application 
equipment; testing and produc- 
tion methods; evaluation of results; 
an extensive service bulletin 
program covering technological 
advances; and on-site applica- 
tions seminars. 

3M developed perfluorinated 
liquids 35 years ago, and we ve 
been supplying them to the elec- 
tronics industry for the past 25 
years. So you can trust us, the 
industry leader, to help you select 
and use the right Fluorinert® 
Liquid for peak performance. And 
peak profitability. 

For more information, write: 
Commercial Chemicals Division/ 
3M, Building 223-6SE, St. Paul, 
MN 55144. Or call our hotlines: 
612/733-6282 (testing/cooling) 
612/733-7424 (soldering). 
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3M hears you... 


Our new 4K SRAM is just 
one of over 80 reasons why 
design engineers who 
design performance will 
want our new, fatter, faster 
data book. 


For over two years, our growing family 
of 1.2 micron CMOS parts has been deliv- 
ering big benefits to high performance 
designers. 

But you can never have too much speed, 
or too little power. 


So we’re stepping over the one 
micron line. 


First, with the 0.8 micron 4K SRAM. 

And there are more sub-micron CMOS 
performance products on the way. 

Either Seometry—our 1.2 micron or 
our new 0.8 micron—delivers the same 
Cypress Semiconductor advantages. 

0.8 micron is simply a matter of degree, 
and not kind. 

Advantages that include: 

SPEED. Faster than any other TTL- 
compatible circuit. 

LOW POWER. CMOS. Speed without 
heat. 

RELIABILITY. No latchup. + 10% 

Vcc tolerance, 2001 volts ESD tolerance: 
No problem. 

You get a choice of packaging. You get 
parts designed to run over the full military 
temperature range (and available manufac- 
tured to military specifications). 

We have a whole book full of tools you 
can use to build faster, cooler systems. 


CMOS High Speed SRAM Family 


Featuring the fastest (15ns) 4K static 
TTL-compatible RAMs you can buy. 
Plus a variety of 15ns, 25ns, 35ns, 
and 45ns parts, too. Nibble- 

wide, bit-wide, byte-wide, 

ranging from 64-bits 

through 16K-bits. Low => 

active power. Low — 
standby power— many parts 


a? 
°F . | 


CYPRESS 
SEMICONDUCTOR 


include auto-power-down when deselected. 
A superset of separate I/O functions pro- 
vides a design edge for improving overall 
performance. 


CMOS High Speed PROM Family 


Surpassing bipolar with one of the 
fastest registered PROMs at 2 bipolar 
power, or less. Parts feature speeds to 25ns 
set-up, 12ns clock-to-output; all with low 
CMOS power. Byte-wide family available 
in 4K, 8K, 16K, 64K densities. Available 
with or without registered outputs. 
EPROM memory technology permits 
100% testing of data bits before packag- 
ing, to provide optimum programming 
ylelds, plus windowed parts for the con- 
venience of reprogramming. 


CMOS High Speed PLD Family 


Featuring 25ns HALF-power 80 mA 
windowed 22V10 EPLD—the new high 
speed PAL® device standard. The family 
also includes QUARTER-power 45mA 
PAL 20 parts, and 55mA PAL 24 parts, 
both available at 25ns speeds and in win- 
dows. All cells 100% functionally tested. 
All parts with up to 75% power saving 
over bipolar. 


CMOS High Speed Logic Family 


World’s fastest 4-bit-slice and 16-bit-slice 
microprocessors. 16 x 16 multipliers at 
38ns, none faster. Plus sequencers, con- 
trollers, DSP circuits, and more. Also, 
fastest available 4-bit and 5-bit cascadeable 

FIFOs (25MHz performance). 


igger! 80 
igh-speed, low- 
ower parts. Yours 
hone call. 


8 : 
800-423-4440 (In CA). 
) 2-672-2220 (In Europe). 
“ (416) 475-3922 (In Canada). 
sk for Dept. C76. 
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Percentage of respondents 


ITEM | . ITEM 
TRANSFORMERS | RELAYS 
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Pot-Core 6 20 46 40 6 O 10 385 PC board 
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Other 40 0 6 0 | 8 Oo 47 Cea 10 0 
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POWER SUPPLIES =e xt 
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HEAT SINKS 


Source: Electronic Purchasing magazine’s survey of buyers 
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Catch it... 
Plot it! 


Our PM 3305 35 MHz digital storage 
oscilloscope adds plot capability to 
1Ons, 4-channel glitch capture. So 
even at a sweep speed of 5s/div, you 
can catcha glitch andmake hard copy 
via an analog x-y recorder or a digital 
colour plotter; such as our PM 8154 or 
any HP-GL compatible plotter. But 
there's no catch to the PM 3305's many 
other features such as: 


= Low price. It’s the most cost-cons- 
cious DSO ofits type onthe market. Yet 
it has valuable extras like analog-to- 
digital conversion; X-Y display; ex- 
ternal clock drive, and an IEEE/IEC 
option. 

= High performance. It has dual-slope 
triggering, 4K pre-trigger ability anda 
selective memory expansion of up to 


x 40. Single-shot event capture, also 


with automatic reset for next event. 


Test the difference «<=. ° 


= Product credibility in technology, \ : Ae —_ 


technique, quality and service be- 
cause the PM3305 is backed by the 
vast corporate resources of one of 
the world’s largest electronics com- 
panies. 


Test the difference and you'll also 
agree that Philips wins on price and 
performance! 


Write to: Philips I&E, T&M Department. 
Building HKF/55.5600 MD Eindhoven. 
The Netherlands:040-78 25 43 
Germany: (0561) 501484 
Great Britain :0223-35 88 66 
France: 01-830 1111 
Belgium: 02-525 11] 

Switzerland: 01-4888 22 11 


ai PHILIPS 
Measurement 3 
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compatibility in 212A modems 


Superior Performance Under All Conditions 


Worst Case Line Conditions (3002, CO) 
Low Carrier Levels (— 40 dBm) 
Varying Line Impedance (150 0) 
Frequency Offset (+5 Hz) 


With AT&T divesture, the likelihood of getting worst case line conditions 
has increased considerably. At EXAR we feel that modems must 
operate reliably under all the harsh conditions of the telephone network. 
These conditions include: 


——_—_ 1900 LINE 
“= IMPEDANCE 


EXAR Performs | EXAR also supplies support circuits such as Op amps, 


line drivers and receivers in a wide variety of packages 


Where Competition Fails including surface mount. 
The XR-212AS performance under these worst case line Value Pricing 


conditions is excellent. Our modem experts could not even 
make the competitor's chips work under these conditions. LEXAR leads the competition in performance, packaging, 


Our lab test results show: technical support and service and offers competitive volume 
EXAR COMPETITION _ Pticing. That's EXAR’s commitment. Contact us today for 
S/N=12dB BER=1/10—5 Non-functional Value Pricing on the XR-212AS SMD quad pack modem 
ae chip set. 
Would you want your customers to keep dialing EXAR is an innovator in custom and semi-custom 


Over and over to get optimum line conditions? Don't take —_|Cs, and offers one of the industry's largest lines of proprie- 
the chance! EXAR's chip set outperforms the competition tary and alternate-sourced ICs in the standard products 


under all conditions. area used in telecommunications, digital data processing, 
® ey eye and industrial control applications. 
Hayes Compatibility As well as wafer foundry services, EXAR offers custom 


and semi-custom programs using bipolar, CMOS (metal & 


EXAR offers a complete design for a Hayes* compatible Sion Geb) and 1°6:technologies. 


Bell 212A smart modem. A complete design and software 
package is available to insure smooth, easy design-in for 


EDN 860710 


-~ BEXAR 


750 Palomar Avenue, Sunnyvale, CA 94086 Tel. (408) 732-7970 TWX 910-339-9233 


your system. eee ee ug 
EXAR’s modem experts will provide assistance during : C1 Please send me additional information | 
your design-in phase and will provide technical support for | _ othe XR2l20/el2l/2le2/2l2o. | 
. : : | (J Please send me the XR-212AS | 

all aspects of your modem design. Call EXAR's responsive | Design Booklet. 
Applications Engineering Group on our Modem Hot Line, | C1 Please send me EXAR’s full line databook. ! 
408/732-7970 x 381, for modem applications assistance. l 
| | 

e ] © Pe SPeanen ee Tile | 
Available in SMD ! | 
| Pe Campa = 6 * Dept /Din | 

The XR-212AS Bell 212A Modem Chip Set has set the ! | 
standard for performance. In applications where size is of | "ss . 
utmost importance, quad surface mount packages are | City roms Zip | 
now available. | | 
7 Phone ( ) Ext. : 

| 

: Application | 

| | 

| | 

| | 

| | 

| | 

| | 

| | 

J 
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Introducing four positutely 


PERSONAL COMPUTER GRAPHICS 


2-D ENGINEERING WORKSTATIONS 


Our new family of RAMDACs is bound to make a Brooktree convert out of you. 


Who gives a duck’s tail about 
RAMDACs, anyway? 
Apparently, none of our 
competitors. None has chosen 
to produce more than one 
RAMDAC. None, we believe, 
has taken the time or effort to 
design even one RAMDAC the 
right way. The Brooktree Way: 
We, on the other hand 
are now introducing four new 
RAMDAGCs — high performance 
D-to-A circuits with built-in 
color palettes. They make it 
easier than ever for you to 
achieve your new years resolu- 
tions, no matter what type of 
sraphics system youre design- 
ing. And they all take advan- 
tage of our revolutionary 
low-glitch architecture. 


as 547.1505, (ii6). 626-82: 
(612) 888-7011, (613) 
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CLOCK 


256 X 24 
(16 X 12) 
COLOR 
VIDEO PALETTE 
DATA 


OVERLAY 
DATA 


CS RD WR COMMAND 


Bt453 Triple 8-bit 40 MHz RAMDAC/Bt450 Triple 4-bit 70 MHz RAMDAC 


FS ADJ. VREF 


CE R'WCO Cl 


Bt458 Triple 8-bit 125 MHz RAMDAC/Bt451 Triple 4-bit 125 MHz RAMDAC 


Ask about our 

Sidecar RAM™ 
Here’s a vivid example of 
our commitment to elegant 
design: Each of our four new 
RAMDAGCs includes two over- 
lay ports that address a sepa- 
rate color palette. This makes 
cursors, menus, alphanumeric 
overlays, etc. easier to handle. 

Because this Sidecar 

RAM, as we call it, stores the 
colors for these overlay options, 
all the colors in the color 
palette RAM can be used to 


display rendered images. 


Ask about our 
‘Triple 4-bit RAMDAC. 

Our Bt450 is a 70 MHz, 
16-color palette, Triple 4-bit 


resolutionary RAMDACSs. 


HIGH RESOLUTION ENGINEERING WORKSTATIONS 


RAMDAC — in a single monolithic CMOS chip. 
Compare it to the TMS34070. It has a voltage 
output. Ours has an adjustable current output that 
drives doubly-terminated 75-ohm coax directly. Their 
part doesn't. 
Our color palette is fully dual ported. Not theirs. 
Ours is RS-343-A compatible, including SYNC 
tip and blanking pedestal. Theirs isn't. 
Most important, the Bt450's overlay RAM and 


separate MPU port makes your design job a lot easier. 


Ask about our Triple 8-bit RAMDAC. 

Our Bt453 is a 40 MHz, 256-color palette, ‘Iniple 8-bit 
RAMDAC —also in a single monolithic CMOS chip. 

Frankly, it’s not even fair to compare it to the 
IMSG170. It’s six bits. Ours is eight. 

So only Brooktree can give you, simultaneously, 
256 colors out of a 16.8 million-color palette. That 
means you can do solids modeling without color 
compromise. 


Who ean you ask about our 125 MHz RAMDACs? 
It’s tough not having direct competition. Nobody to 
blow out of the water. 
Our Bt451 is a 125 
MHz 256-color palette, 


ULTRA-HIGH RESOLUTION WORKSTATIONS 


Triple 4-bit RAMDAC. The Bt498 is a pin-compatible 
8-bit version. Also 125 MHz. Both TTL-compatible. 
Not ECL. 

And because they’re pin compatible, you can 
design one system that can be switched from 4-bit 
to 8-bit DAC resolution by exchanging just one chip. 

Just look at these features: On-chip 4:] and 95:1 
Pixel Rate Converter, direct interface to frame buffer 
RAM, separate MPU interface, blink/blank registers 
and fully dual-ported RAM cells. 

Gee, do you think we should build a 250 MHz 


version, too? 


Now, ask for more information. 
We've told you a lot about our new RAMDACs. But far 
from the whole story. For samples, call the Brooktree 
_ representative nearest you. His 
“responsiveness will absotively 
~<a amaze you. 
Brooktree Corporation, 
9950 Barnes Canyon Rd., 
San Diego, CA 92121. 
1/800/VIDEO IC 
TLX 383 596 


REPLACING 
GO TTL DEVICES IS ONLY 


AWAY. 


ABOOT 


Intel EPLD 
Design 


Lemo 


OO 


Run time 15 


Suppose you could 
integrate the logic of 
several TTL devices into 
a single chip? Quickly 
And easily. 

Seeing is believing, 
right? 

_ That's why wed like 
to send you a free Intel 
design demo: 


A step-by-step guide 
that shows you how to 
design using a single 
erasable programmable 
logic device (EPLD) as 
easily as you design 
using dozens of SSI/MSI 
devices. 

Right on your own PC. 

With Intel EPLDs, you 
can program, erase, and 
reprogram your designs. 
Just like with an EPROM. 

And combined with 
our powerful develop- 
ment tools (iPLDS), 
designing is practically 
instantaneous. 

Because unlike 
semicustom 
alternatives, Intel 
EPLDs dont 
require an expen- 
sive and lengthy 
development cycle. 

Besides the obvious 
saving of precious board 
real estate and the 
increase in system reli- 
ability (one 1200 gate 
EPLD replaces 40-60 
SSI/MSI devices), Intel 
EPLDs save power as well. 

Because theyre fab- 
ricated using Intel's 
proven CHMOS technol- 
ogy Which yields high 
performance at ex- 
tremely low power. Less 
than 1% ofthe power of 
a bipolar design. 


© 1986 Intel Corporation 


We've also made sure 
you have a choice of 
integration possibilities. 

The Intel family of 
EPLD products includes 
the 5C031 (300 gate), 
5C060 (600 gate), C090 
(900 gate), 5C121 (1200 
gate), and the 5C180 
(1800 gate). 

All of which have been 
designed to help you 
get to market faster than 
ever before. And thats 
the real name of the 
game. 

For your free Intel 


Reduce system size and cost by integrating TTL logic 
into a single Intel EPLD. 


EPLD design demo, just 
write us on your com- 
pany letterhead or send 
a business card to: Intel 
Corp., Lit. Dept.W292, 
3065 Bowers Ave., Santa 
Clara, CA 95051. 

And see why Intel 
EPLDs are logical devices 
for getting into higher 
integration. 


intel 
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High-voltage 
circuits use mixed 
processes, fulfill 


diverse roles 


Various ligh-voltage monolithic ICs simplify design tasks 

by taking over the roles of circuits that once 

required large numbers of discrete components. These ICs use 
a varwety of processes, including bipolar, CMOS, 

DMOS, and combinations thereof: For functions difficult 

to realize in IC form, hybrids provide the solution. 


Bill Travis, Senior Editor 


Modern ICs’ ability to withstand high volt- 
ages, though apparently not basking in the 
limelight that enhanced density, speed, and 
precision enjoy, is advancing fully as rapidly 
as those three much-touted attributes. To 
those of you who can remember burning out 
vintage transistors by applying power-sup- 
ply voltages 0.5V higher than the laughable 
OV rating, the capabilities of these high- 
voltage ICs (some able to accommodate volt- 
ages as high as 450V) cannot fail to be 
impressive. 

No single, dramatic improvement in IC 
fabrication processes can claim the credit for 
the advances in high-voltage capabilities. 


The enhancements owe their thanks, rather, 
to evolutionary improvements in the manu- 
facturing processes for bipolar, MOS, and 
mixed-technology devices. In a sampling of 
the types of high-voltage devices recently 
available on the market, the discussion here 
covers switches (including multiplexers), 
drivers, semicustom ICs, and high-voltage 
hybrids (see box, “High-voltage hybrids ex- 
ploit diverse processes”). 


Switches sustain high levels 

One circuit category that’s made a quan- 
tum leap in voltage-handling capabilities is 
the lowly (and formerly low-voltage) switch. 
Such CMOS devices as the ubiquitous, indus- 
try-standard 508 analog multiplexer, for ex- 
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ample, are shackled by a +15V signal range. 
Recent units from Siliconix, Maxim, Super- 
tex, and Telmos, however, use a combination 
of CMOS logic circuitry and double-diffused 
MOS (DMOS) output devices to extend the 
switched-voltage range to +50V and even 
higher. 

Consider, for example, Siliconix’s DG568 
and DG569 latchable multiplexers (Fig 1), 
which are now available in production quan- 
tities. The DG568 (a) is an 8-channel, single- 
ended device; the DG569 (b) provides four 
differential-input channels. Both multiplex- 
ers use +60V supplies and accommodate a 
+50V input-signal range. The 8-channel 
unit, naturally, requires a 3-bit address word 
to select channels; the 4-channel DG569 re- 
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Bipolar linear array for custom ICs (Tektronix Inc) 


quires a 2-bit word. 

Over an input-voltage range of —50 to 
+30V, the two multiplexers spec an on- 
resistance of 300 typ, 500 max. For higher 
positive levels, the Rpsow increases: For the 
range 30 to 40V, the on-resistance is 500 
typ, 1000 max; for 40 to 50V, it’s 3000 typ, 
500Q max. For any combination of inputs, 
the combination of a positive-going signal on 
the WR pin and a logic one on RS causes the 
input latches to maintain the previously 
written address. A logic zero on RS holds all 
switches off. Both multiplexers switch on in 
2 wsec max and off in 1 psec max. Housed in 
18-pin DIPs, both the DG568 and the DG569 
cost $26.13 (100). 

The fruit of a joint development effort 


75 


Fig 1—Designed for high-voltage, multichannel analog-signal- 
processing systems, Models DG568 and DG569 multiplexers from 
Siliconix provide CMOS control of the linear signals. The parts 
accommodate +50V signal levels and present a low 30 on-resis- 
tance to the signals. On-board latches and control pins simplify the 
devices’ interface with microprocessors. 


Fig 2—Various contact configurations are available in these +50V 
analog switches from Maxim and Supertex. A 160V CMOS process 
limits the switches’ supply current to 100 A, and leakage current to 
1 nA. The ICs feature full protection against ESD damage and 
latch-up under fault conditions. 


16 


between Maxim Integrated Products and Supertex is a 
series of as-yet-unnamed analog switches, which oper- 
ate over a +50V input-signal range. Thanks to a 160V 
CMOS process, the switches can operate from +60V 
supplies (+75V max). According to Maxim, the devices 
are fully protected against electrostatic discharge and 
latch-up in the presence of fault conditions. For the 
+50V signal range, the on-resistance is 25 typ. The 
parts are drop-in replacements for the IH5040-45, 
manufactured by GE/Intersil and others. 

Other typical specs for the imminent Maxim and 
Supertex units include 800-nsec on and off switching 
times; 1-nA leakage current; 100-A quiescent current; 
94-, 74-, and 50-dB off-state isolation ratios at 1 kHz, 1 
MHz, and 10 MHz, respectively; and on and off capaci- 
tances of 30 and 20 pF, respectively. Inasmuch as the 
switches’ DMOS output transistor can pass current in 
only one direction, the switches use two DMOS transis- 
tors in series. At any time, one of the devices acts as a 
normal MOSFET until Rpson)X Inox) equals one diode 
drop, after which the second device starts to exhibit a 
diode characteristic. The output section’s resistance, 
therefore, assumes the characteristics of a resistor at 
low currents and a resistor in series with a diode at high 
currents. 

Fig 2 shows the various switch configurations avail- 
able in the Maxim/Supertex high-voltage switches. The 
circuits in Figs 2a and 2b are single and dual spst 
switches. In Figs 2c and 2d, one logic signal controls 
two spst switches; 2e and 2f are dual configurations of 
the circuits in 2e and 2d, respectively. The switches will 
be available in TO-100 metal cans and 16-pin DIPs. 


Serial switchery — 

If you need multiple spst switches with voltage 
capabilities even higher than those of the units de- 
scribed thus far, consider Model TMH5008 from 
Telmos. Operating from +100V supplies, the 8-switch 
device commutates voltages covering a 180V span 
(—100 to +80V). The TMH5008 accepts a serial input 
(Dyn). Table 1 shows that the status of any given switch 
depends on the logic state of the switch’s bit position in 
the serial input word—for example, a logic zero and a 
logic one on Dy correspond to the off and on states, 
respectively, in switch Sp. 

Hold control G allows you to activate the switches (G 
low), or to make the IC retain the switch status 
determined by the last active input word (G high). The 
maximum on-resistance for the TMH5008 is 300 for a 
OV switched voltage, and the data sheet specifies a 20% 
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max change in Ron over a +50V range. The bidirection- 
al switches can sink or source 800 mA max over a +80V 
switched-voltage range. 

Quiescent current in the Vcc line is 10 mA max, and 
the HV* and HV high-voltage supply lines draw 2 mA 
max. Over a switched-voltage range of +80V, the 
off-state leakage current in the switches is 500 nA max. 
The required Vcc supply is 15V, and logic-high and -low 
limits are specified at 12 and 1.4V, respectively. 
Other specs include 5-wsec max turn-on and -off times; 
20-pF max switch capacitance; 50-dB min off-state 
isolation, and 40-dB min channel-to-channel isolation 
(both isolation specs reflect a 10-MHz operating fre- 
quency). Model TMH5008 comes in a 24-pin, double- 
width, plastic or ceramic DIP. In plastic, the part costs 
$35.40; in ceramic, $39.70 (100). 

Perhaps the most pervasive application for high- 
voltage driver ICs is in flat-panel displays. Other uses 
for these devices also come to mind—for example, 
electrostatic printheads and piezoelectric elements in 
ink-jet printers. Recently introduced drivers from 
Sprague Electric, Supertex, and Telmos combine 
CMOS logic and DMOS drivers to advance the state of 
the art in driver-IC voltage and current ratings. The 
Sprague device has a bipolar output transistor. 

Model UCN-5910A (Fig 3a) from Sprague is a 10-bit, 


Evolutionary improvements in the manu- 
facturing processes for bipolar, MOS, and 
mixed-technology devices have led to tm- 
proved voltage handling in today’s ICs. 


High-voltage switches (Maxim Integrated Products and Supertex) 


serial-input latched driver whose output stage (3b) 
comprises an npn Darlington pair for sourcing current 
and a DMOS transistor for sinking load current. The 
active pull-down feature provided by the DMOS device 
improves output switching characteristics over alterna- 
tives that use passive pull-down circuitry. The 150V, 
+50-mA output-drive capability of the UCN-5910A 
makes the device useful as a driver for vacuum-fluores- 

Text continued on pg 180 


TABLE 1—TRUTH TABLE FOR THE TMH5008 ANALOG SWITCH 
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High-voltage hybrids exploit diverse | processes. 2 
___ Spees for the TMH5501 and 
_ ‘TMH5551 relays include 30 and 
— 500 max on-resistance (respec- 
tively), an off-state leakage cur- 


~ mance of the ICs described in | 


As impressive as the perfor- _ 


the main text may be, the de- 


vices can’t satisfy all apheswable | 


high-voltage applications. In 
some cases, the l-chip integra- _ 
tion of a total system function is 
physically impossible; in others, 
it’s impractical. In such cases, a — 
multichip hybrid approach is 
often a technically and economi-. 
eally viable solution. 

An example of an impossible- 
to-integrate function is a circuit © 
that uses photocoupled devices. 
Such a circuit uses light gener- _ 
ated by an input LED to drive a 
phototransistor or photodiode 
that’s connected to—or incorpo- 
rated in—control circuitry that 
in turn drives an output device. 
Two recent solid-state relays 
from Telmos and International 
Rectifier are good examples of 
high-voltage hybrid ICs that use 
photocoupling. 

Models TMH5501 and 
TMH5551 ace/de relays (Fig A) 
from Telmos are normally open 
spst relays that accommodate 
250 and 450V peak load volt- 
ages, respectively. Both devices 
exhibit a control-to-switch isola- 
tion of 2500V min. The ICs com- 
prise a discrete LED and a mon- 
olithic photodiode stack, 
monolithic pull-down circuitry, 
and high-voltage DMOS output 
FETs in chip form. 


PHOTODIODE 
PULL-DOWN 


CIRCUITRY 


Fig A—Photocoupled devices provide 2500V isolation in 
the TMH5501 and TMH5551 solid-state relays from Telmos. 
The ICs are totally immune to false turn-on, and they 


generate no eatin RFI. 


rent of 1 A max, and turn-on 


and -off times of 300 and 140 


sec max, respectively. Both de- 


vices can conduct a 250-mA peak 


load current. Continuous current 
for the TMH5501 is rated at 100 
mA max; for the TMH5551, it’s 
80 mA max. Both units come in 
6-pin DIPs and operate over 0 to 

70°C. The TMH5501 costs $3.10; 
the TMH56561, $3. 65 (100). 


Solid-state relays conduct 3A 

The ChipSwitch solid-state re- 
lays from International Rectifi- 
er’s Crydom Division suit ac 
applications and conduct a hefty 
1.2A rms at a 25°C ambient 
temperature; they conduct 3A 
rms if you provide a heat sink 
that holds the devices’ case 
temperature to 25°C. Fig B 
shows a typical connection for 
the 24 to 140V rms HCS140 or 
the 24 to 280V rms HCS280. 

Both relays contain two identi- 
cal power ICs connected in an 
inverse-parallel configuration 
(much like that of back-to-back 
SCRs) for ac control, plus an iso- 
lated LED that actuates the 
power chip. The power ICs con- 
tain output devices fabricated 
with the company’ S HexFET 
process. 


TERMINAL 1 


TERMINAL 2 


5 mA. 


HCS140/280 


Specs for the HCS140 and 


-280 include 5-mA max input 
turn-on current, 8.3-msec max 
turn-on time for 60-Hz signals, 
and 600V/usec min rated off- 
state dV/dt at the maximum : 
rated voltage. The relays’ output 
stages can conduct oe | 
surge currents of 30 and 0A 
peak for 20 msec and 1 sec, re- 
spectively. The maximum rT 
product for fusing (over a 10-_ 
msec period) is 5 A’sec. The off- 
state leakage current is 10 pA 
rms at the rated voltage. _ 

The HCS140 and -280 come in 
4-pin metal DIPs and are de- 
signed to meet the environmen- 
tal conditions of MIL-R-28750 
and MIL-STD-883B. The operat- 
ing-temperature range is —30 
to +85°C. The relays spec 1500V 
rms input-output dielectric — 
strength and 10° I/O isolation 
resistance. The parts are stan- 
dard, single-pole relays; custom, _ 
multipole units are available on 
special order. The pes is $80. 
per pole. : 


Power hybrid h oe smart tIC_ 

As noted, sometimes it’s 
merely impraction! to cee aic 
an entire circuit on one silicon 
chip. Putting large power de- 
vices, for example, on the same 
chip as their control and drive _ 
circuitry could be unwise, from _ 
two Pep thermal Per 


6 
: OPTIONAL 


8 OUTPUT 


I 
oe 
T 

! 


_ Fig B—Designed to meet MIL environmental standards as — 
_ well as FCC and VDE emission requirements, the HCS140 
and HCS280 solid-state relays from International Rectifier 

conducts 3A load current and withstands 300 or 450V. pk. _ 
The input current es as ae ae turn-on 1s 


EDN July 10, 1986 


+VeBias O 


TOP Q 


BOT © 


—_ current-sensing circuitry in the driver IC. Designed for 


requires no snubbers at the output. — 


_ formance and silicon area. A hy- 


brid circuit is often a space-sav- 
_ ing and cost-efficient solution in 


these cases; a good example of 


such a hybrid device is General _ 
- Electric Semiconductor’s - 
GS1E10MA half-bridge motor 
driver (Fig C). _ 
Housed in a 1.88X0.87x0.24- 


In. single-in-line package that in- 
corporates an isolated heat-sink 
_ surface, the device provides 


+10A push-pull outputs and op- 

erates from voltage levels as 

high as 500V. The +10A spec 
holds for a 25°C case tempera- 

_ ture; the spec decreases to +5A 

at a 100°C Tc. Peak current, for 
both the insulated-gate transis- 

_ tors (IGTs) and the flyback di- 


odes, is rated at 30A max. 
The control and drive circuitry 
__ within the broken lines of Fig 
C's schematic is integrated onto 
one silicon chip. Note the output 
_ IGTs: They incorporate an extra 
emitter that allows the control 
circuitry to sense the current — 


o / _ flowing in the IGTs. This sense- 
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HIGH-VOLTAGE IC 


LATCH 


terminal arrangement makes 
eminent sense in current-feed-_ 


_ back systems; witness the emer- 


gence of sense-cell MOSFETs | 
from several manufacturers. The 


sense-terminal IGTs are not yet _ 
available as discrete devices 


from GE, but the company plans 
to release them soon. | 


Digital IGT-output control - 
Using nonlatching CMOS-logic 


Inputs, the GS1E10MA provides 


digital control of the IGT output 
switches. The control logic in- 


cludes fixed timing to prevent si- 
multaneous conduction of the 


two IGTs, and, via the Vour | 
sense detector, it verifies that 


_ the output-voltage state is in — 


agreement with the control in- | 


puts after the completion of an | 


IGT’s turn-on. _ 
In addition to providing low- — 
impedance drive to the IGTs’ 
gates, the upper and lower drive 
circuits also contain overcurrent 

and out-of-saturation detectors. 


The upper IGT derives its bias 


° 

| 2S Voc 
| 

| 

| 


FLYBACK 
DIODE 


Vout 
& 


FLYBACK 
DIODE 


& 
COM 


Top | BOT 
TOP | BOT | Vy; | IGT | IGT 
o | o | OFF | OFF | OFF 


| 
| 
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| 
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| 
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_ Fig C—Combining a “smart” driver IC and special IGTs, the GS1E10MA half-bridge motor driver from General Electric withstands 
_4500V supplies and can conduct 30A peak collector current. The output IGTs feature a special sense emitter for use by the 


fail-safe operation, the hybrid module uses nonlatching CMOS logic and 


from a diode-capacitor bootstrap 


circuit; the Vpias supply re- 


_ freshes the capacitor each time 
-Vour switches low. If the upper 
_ IGT remains on, the bootstrap 


capacitor’s voltage droops, caus- 
ing the IGT to go out of satura- 
tion. The out-of-saturation detec- 
tor then shuts the IGT off, and 


the control logic initiates a re- 
_ fresh cycle and starts a fault-ob- 


servation timer. 

The refresh cycle causes Vour 
to go low; the bootstrap capaci- 
tor then recharges to turn the 
upper IGT back on. A second 
overcurrent/out-of-saturation 
fault before timeout of the ob- 


servation timer causes the hy- 


brid module to shut down and 


- generates a FAULT output sig- 


nal. Shutdown also occurs upon 
detection of overcurrent/out-of- 
saturation conditions in the bot- 


tom IGT or upon detection of in- 


valid-Vour status. You reset the 


module by applying a logic-zero _ 
signal to both the TOP and BOT 
inputs. | : 


Aigh-voltage switches and multiplexers pro- 
vide logic-level inputs to facilitate the m- 
croprocessor-based manipulation of single or 
multiple high-level analog signals. 


cent or gas-discharge flat-panel displays, or for piezo- 
electric or electrostatic elements in printers. 

The UCN-5910A operates from 15 and 150V and has 
high-impedance CMOS input circuitry that draws 
100-A max input current for a 12V logic-one input. 
Serial input data transfers to the shift register on the 
one-to-zero transition of the clock pulse. On succeeding 
clock pulses, the registers shift data toward the regis- 
ter’s serial-data output. Data bits present in the regis- 
ter transfer to their respective latches when the strobe 
is high, and the latches continue to accept new data as 
long as the strobe remains high. 

In applications in which the latches are bypassed (ie, 
the strobe is always high), you must ensure that the 
blanking input remains high during serial-data entry. 
When the blanking input is high, all the output buffers 
are low and have no effect on the information stored in 
the latches or the shift register. When the blanking 
input is low, the latches control the outputs. The 
UCN-5910A operates at 5-MHz data rates and comes in 
a 20-pin DIP. It costs $2.39 (100). 

Intended to drive electroluminescent (EL) flat-panel 
displays, Supertex’s HV51/52/53/54 drivers are 32- 
channel, serial-input, parallel-output drivers that incor- 
porate CMOS logic circuitry and DMOS output stages. 
Like Sprague’s recently introduced UNC-5851/5852/ 
5853/54 drivers (EDN, May 1, 1986, pg 58), the devices 
are alternatives to Texas Instruments’ vintage 
SN75551/2/3/4 EL-driver chips. 

Models HV51 and HV52 are 225V row drivers whose 


CLOCK (4)}-@4 > 


SERIAL = 
DATA INPUT 16) > 


STROBE (7) > 


BLANKING (5)}-@4 >0 
Vss (5) 


EL SHIFT REGISTER 


Hybrid half-bridge motor driver (General Electric Semiconductor) 


open-drain outputs can sink 100 mA min. The two units 
differ only in the pinout assignments in their 44-pin, 
J-lead ceramic or plastic chip carriers. The HV53 and 
HV54 column drivers provide output voltages of 60 or 
80V, depending on the version you select, and sink or 
source currents as high as 20 mA. The packaging is the 
same as that of the HV51 and HV52; again, the HV53 
and HV54 differ only in pinout assignments. Compared | 
with the SN75551/2 parts, the HV51 and HV52 handle 


SERIAL 
DATA 
OUTPUT 


Fig 3—A serial data input reduces the pin count in the UCN-5910A high-voltage latched driver (a) from Sprague Electric Co. The IC’s output 
stage (b) comprises an npn Darlington pair for sourcing current and a DMOS transistor for sinking load current. 
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higher current (100 vs 50 mA) and operate faster (8 vs 4 
MHz). Similarly, the HV53 and HV54 improve on the 
5N75553/4 parts’ current and speed: +20 vs +15 mA 
and 8 vs 6.25 MHz. Prices range from $5.48 to $5.76 
(100) for parts in plastic packages. 


Dielectric isolation for 450V switching 


If you need ICs that are capable of switching ex- 
tremely high voltages (eg, 500V), devices that employ 
dielectric-isolation processing are a good choice. This 
process allows 500V n- and p-channel DMOS driver 
transistors and 10V signal-processing CMOS devices to 
coexist on a chip. What’s more, although it’s nominally 
a more expensive process than junction isolation, die- 
lectric isolation can save money in high-voltage applica- 
tions, because the process makes it possible to use 
smaller active devices for a given voltage rating. 

One company that capitalizes on the properties af- 
forded by dielectric isolation processing is Telmos. The 
TMH5801 and TMH5802 drivers both contain eight 
independent channels of push-pull DMOS drivers. The 
ICs operate from +450 and —450V supplies, respective- 
ly, and provide drive currents as high as 170 mA. The 
parallel-input and -output drivers use CMOS-logic 
input stages to provide the interface between the 
high-voltage driver stages and a uP bus; internal level 
shifters provide the interface between the CMOS logic 
and the high-voltage drivers. 

The on-resistance in the current-sourcing mode is 
800 max, and in the sinking mode it’s 1000 max. 
Compatible with CMOS logic and TTL levels, the 
inputs have switching thresholds of 0.8V max and 2.4V 
min. Table 2 shows the influence of the output-enable, 
clock-enable, and input pins. The output-transition 
delay from the application of a clock-enable or output- 
enable command is 200 nsec max; output rise and fall 
times are 500 nsec max. Both the TMH5801 and 
TMH5802 come in single-width, 24-pin ceramic DIPs 
and operate over 0 to 70°C. 


High voltage and current coexist 


MOS-device output stages are the common denomi- 
nator for the high-voltage ICs discussed thus far. 
However, though the MOS transistors offer excellent 
voltage-withstanding properties, their high on-resis- 
tance precludes their use in applications requiring both 
high voltages and high currents. To satisfy such re- 
quirements, a series of Darlington arrays from Sprague 
Electric provides both hefty current ratings and high 
voltage-handling capabilities. : 
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Models ULN-7064B, -7068B, and -7074B are quad 
Darlington arrays, all of which incorporate open-collec- 
tor Darlington pairs that spec a 150V min breakdown 
voltage and a 90V min sustaining voltage. Containing 
integral transient-suppression diodes, the ICs can sink 
(or, in the case of the ULN-7074B, source) 1A of 
continuous output current. 

Partial schematics for the three Sprague Darlington 
arrays are shown in Fig 4. The ULN-7064B (Fig 4a) is 
the basic driver; Model ULN-7068B (4b) provides addi- 


TABLE 2—TRUTH TABLE FOR THE 
TMH5801/5802 OCTAL DRIVERS 


OUTPUT | 
ENABLE 


oka 
SUBSTRATE 


Fig 4—Classic bipolar Darlington output circuitry characterizes 
the ULN-7064B, -7068B, and -7074B high-voltage arrays from 
Sprague Electric. The three output configurations in a, b, and c 
allow you to choose the one most appropriate for your application. 
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The breakdown-proof output stages in high- 
voltage ICs let you dispense with bulky and 
expensive outboard voltage-boosting devices 
and spike-suppression circuttry. 


tional input buffering to minimize input loading. For 
applications requiring high-side switching or output- 
current sensing, the ULN-7074B (Fig 4c) renders the 
Darlington pairs’ emitters accessible. All three driver 
circuits come in 16-pin DIPs; the bat-wing double tabs 
in the center of the DIP act as heat sinks. All three 
parts cost $1.87 (100). 

For high-voltage applications requiring even more 
current, Sprague’s UDN-7078W performs the same 
function as the ULN-7068B but handles three times the 
current: 3 vs 1A. Like the 7068B, this device incorpo- 
rates transient-suppression diodes and specs 150 and 
90V breakdown and sustaining voltages, respectively. 
The IC’s 12-pin, power-tab package takes the credit for 
the driver’s power-handling capability. The large tab 
(at ground potential) on the single-in-line package pro- 
vides the heat-sinking medium for the UDN-7078W. 
Production quantities of the device will be available in 
the third quarter of this year. 


Customize your high-voltage IC 


Imagine a situation in which your application needs 
an IC with high-voltage capabilities, but no available IC 
fills the bill. You could satisfy the requirement by using 
discrete circuitry, or you could specify and purchase a 
custom IC. A possible problem with the second ap- 
proach is one of control: After building the breadboard 
and testing the circuit using discrete devices, you can’t 
be sure the finished IC’s on-chip devices will display the 
Same parametric characteristics as the discrete de- 
vices. 

Two manufacturers are tendering solutions to the 
custom-design problem. Tektronix and Telmos offer 
high-voltage ICs that allow you to design semicustom or 
full-custom units that have predictable characteristics. 


Fig 5—Roll your own high-voltage custom IC by making a bread- 
board using the devices in Telmos’s high-voltage kits. According to 
the manufacturer, the performance of a finished custom IC conforms 
closely to the performance of the breadboard incorporating the kit 
parts. 


TABLE 3—COMPONENT COMPLEMENT FOR THE QUICKCHIP 3 


LOW-VOLTAGE CELL 


COMPONENT : : : 
TYPE PER CELL ~ TOTAL | PER CELL TOTAL 


LOW-VOLTAGE NPN 
HIGH-VOLTAGE NPN 


24 1 


44 


LATERAL PNP 4 24 
SUBSTRATE PNP 2 12 
IMPLANTED RESISTORS 128 768 
HIGH-VOLTAGE CAPACITORS 
LOW-VOLTAGE CAPACITORS 


BONDING PADS 
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HIGH-VOLTAGE CELL 


EXTERNAL 
TO CELLS 


18 
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Speed and Spirit 


100-350 MHz buffers from Elantec. 


elantec 


HIGH PERFORMANCE ANALOG INTEGRATED CIRCUITS 


Speed and spirit. The unity 
gain EL2003, 2004, and 
2005. Blazing buffers. 
Tested and guaranteed 
minimum slew rates of 
600, 2000, 1000 V/s 
respectively. Available 
now from Elantec—your 


input impedance is ideal for test instrumenta- 
tion and high speed sample and hold applications. 
The spirit of ’86. Elantec is revolutionizing the 
standards for high-rel and high quality. Our blazing buffers 


spirited supplier of high performance analog ICs. are available for the full military temperature range ,—55° C 
Driving speed up and cost down. The EL2003 100 MHz to +125°C, with screening and quality conformance testing 
video line driver boosts the output of high speed op amps per MIL-STD-883 Revision C. And our facilities are among 
and video DACs. Our proprietary dielectric isolation process — the very few that are MIL-STD-1772 certified. 

makes it the lowest cost high-speed monolithic device for To keep you in the best of spirits we offer the industry’s 
driving 50 or 750 video lines. And built-in short circuit only two-for-one guarantee. Contact Elantec, Inc., 1996 
protection makes it the safest. Tarob Court, Milpitas, CA 95035, (800) 821-7429. In 
Blazing speed. The EL2004 350 MHz FET input buffer/ California call (408) 945-1323. 

line driver. The fastest device to buffer inputs for applica- Catch the spirit. Write us on your company letterhead 
tions that require high current drive (up to 250 mA) and about your EL2003/2004/2005 application. We'll send you 
high frequency response. Its 1.7 ns rise time also makes it a free sample. 

an ideal pin driver for ATE. 

Ultra-high input impedance. The EL2005 140 MHz FET Distributed by GBL Goold Electronics — Gerber Electronics — 

: : : ; | : Hammond Electronics — Intercept Electronics — Nu Horizons 

input buffer’s cascode configuration maintains constant input —_—_Fjectronics — Schuster Electronics — U.S. Hybrid Supply — 
characteristics over the full +10V input range. Its 1000 GO Wyle Laboratories — Zeus Components. 


EL 2003 Circle 1 EL 2004 Circle 40 EL 2005 Circle 79 


DMOS transistors are usually the output 
devices of choice in Ingh-voltage switches; 
driver ICs use both MOS-transistor and 
bipolar-Darlington output circuitry. 


The QuickChip 3 from Tektronix is a bipolar linear 
array composed of transistors, resistors, and capacitors 
organized in a cellular structure. The part has 198 npn 


and 36 pnp transistors organized into six low-voltage 


cells and three high-voltage cells. 

Table 3 gives the component count for the QuickChip 
3. The low-voltage transistors withstand 15V; the high- 
voltage devices, 65V. The low- and high-voltage npn 
transistors spec a typical fr of 2.5 GHz, and the pnp 
devices’ fy is typically 50 MHz. Tektronix provides 
Spice circuit models for all devices. You can do layouts 
either by hand or by using the QuicKic graphics editor 
available from Tektronix. 


Small die fits in 24-pin DIP 


The dimensions of the QuickChip 3 semicustom chip 
are 2.97<3.05 mm; the die will fit into packages as small 
as a 24-pin DIP. Resistors on the chip are of two types: 
implanted and deposited thin film. The implanted resis- 
tors have values of 100, 200, 3000, and 40000; the 
thin-film, laser-trimmable nichrome resistors (depos- 
ited only upon the customer’s demand) cover the 102 to 
10-kO range. Laser trimming allows you to specify 
tolerances as tight as 0.01% for the thin-film resistors. 

Capacitors on the QuickChip 3 are of three types: 
low- and high-voltage MOS, and junction. Each high- 
voltage cell contains four high-voltage MOS capacitors. 
Sixteen low-voltage MOS capacitors occupy spaces be- 
tween the pads in the low-voltage section of the IC. 
Each MOS capacitor has about 1-pF capacitance (pro- 
grammable by varying the IC’s metallization pattern); 
the junction capacitors have values of about 2.7 pF’. You 
can receive finished QuickChip wafers within three 
weeks of layout approval. The typical cost for prototype 
wafers or packaged parts is $17,000; NRE charges vary 
according to the customer/supplier design apportion- 
ment. 


A full-custom tool kit 


For applications in which voltage levels don’t exceed 
65V, the QuickChip 3 can provide a quick and easy way 
to design tailor-made, moderately high-voltage ICs. 
For systems requiring much higher voltages, you must 
consider other approaches. One way to design a custom 
IC and to be sure of what youre getting in the final 
design is to use high-voltage “kit” parts (Fig 5) from 
Telmos. The parts are designed for creating bread- 
boards for circuits destined to be integrated into a 
high-voltage IC. 

The TMH5155 kit (Fig 5a) contains a low-voltage 
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_— SupertexInc 
1225 Bordeaux Dr 


toriaAve 


CMOS inverter; all the other devices are high-voltage 
(450V) components. Included are a p-channel (pins 2, 3, 
and 4) and an n-channel (pins 5, 6, and 8) enhancement- 
mode DMOS FET; an insulated-gate thyristor (pins 15, 
16, and 17); a bipolar thyristor (pins 7,9, and 10); and a 
diode. This IC, like other very high-voltage parts from 


-Telmos, employs the dielectric-isolation process. 


Another kit from Telmos, Model TMH5156 (Fig 5b), 
deletes the TMH5155’s thyristors, diode, and CMOS 
inverter and adds a high-voltage npn bipolar transistor 
and an n-channel depletion-mode FET (pins 8, 9, and 
13). The depletion-mode FET is useful in applications 
that employ normally closed switches. Both the 
TMH5155 and the TMH5156 cost $8.90 (100). EDN 
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A complete, fully- integrated electronic 
design system. Running on one of the 
world’s most popular engineering 
computers. Imagine what you could 
do with a tool like that. 

And it's just one phone call away. 
Thanks to Tektronix. 

We've implemented the entire 
Tektronix WorkSystem” family on the full 
spectrum of VAX" computers. To give 
you complete development support— 


our unique Designer’ Database that 
lets you partition your design, making 
team engineering a reality. The open 
architecture design of the database also 
allows you to interface any of your 
existing tools with our WorkSystems. 
So your prior investments in hardware 
and software are protected. 

For all their power, Tektronix Work- 
Systems are Surprisingly easy to learn, 
easy to use. And they re backed by the 
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How to convert any VAX"computer into 
a powerful design and test system. 


lf you haven't selected your CAE 
tools yet, let us help you put together 
the best system for your needs. Or if 
you already have a DEC MicroVAx II" 
VAxXstation Il, VAX 11/750, VAX 11/780 
or VAX 8600, let us turn it into a Tektronix 
Aided Engineering tool right now. 

Either way, the right buttons to push 
are 800/547-1512 (in Oregon, 800/ 
542-1877). Or write Tektronix, CAE 
Systems Division, 


from design capture and verification kind of service and support programs 5302 Betsy Ross 
through test—all within DEC’s VMS™ that you've come to expect from Drive, Santa Clara, 
environment. That's Tektronix Aided Tektronix. CA 95052. 


Engineering. 
The family includes WorkSystems 
for design, layout and simulation of 
Standard cells, gate arrays, structured 
custom and full custom circuits, even 
PC boards. Other WorkSystems 
support test and measurement | 
and software development. 
Every WorkSystem shares 


sh a button. 


oo 


sepsis 


Beeeee: 
Bae neon 


“Agha: 


WorkSystem is a trademark of Tektronix. 
DEC, VAX, VMS, and MicroVAX are trademarks of Digital 
Equipment Corporation. 


CIRCLE NO 103 


ICs and Semiconductors 


64-bit floating 


-point processors perform 


single-precision math at 40M-flops rate 


The 2264 and 2265 floating-point 
chip set can perform single-preci- 
sion arithmetic at a maximum of 
40M flops. They perform double- 
precision arithmetic at rates as high 
as 24M flops and 64-bit multiplica- 
tions at 10M flops. 

The processors can run microcode 
written for the company’s 1264 and 
1265 processors. The 2264 and 2265 
are hardware compatible with the 
1264 and 1265. You can install the 
2264 and 2265 in systems configured 
for the 1264 and 1265 without modi- 
fying the hardware, but you will 
need to make minor modifications to 


the software to take full advantage 
of the advanced chips’ performance. 

The chips conform to the IKEE 
754, V.10 standard for floating- 
point operations. ALU operations 


and 64-bit accumulations require as 
little as 50 nsec. A 64-bit multiplica- 
tion takes 100 nsec, and a 64-bit 
divide operation takes 800 nsec. 

Each device consumes less than 
1W and comes in a 144-pin pin-grid- 
array package. Initial samples will 
have a 75-nsec min multiplication 
time. Sample quantities (100) of the 
set will be available in June for $700; 
production quantities will be avail- 
able in July. 

Weitek Corp, 1060 E Arques Ave, 
Sunnyvale, CA 94086. Phone (408) 
738-8400. 

Circle No 710 


CMOS multiplier/accumulator chip 
multiplies 32-bit numbers in 80 nsec 


The L64032 multiplier-accumulator 
ean multiply two 32-bit numbers in 
80 nsec, even under worst-case com- 
mercial conditions. Working with 
fixed-point numbers, the device can 
perform a double-precision 64x 64- 
bit multiplication in four clock 
cycles. 

This CMOS IC is as fast as compa- 
rable bipolar multiplier-accumula- 
tors, but its rated power consump- 
tion (1W max) is at most 20% of the 
nominal current specified by the bi- 
polar ICs. Its architecture employs 
Booth-encoding, Wallace-tree, and 
carry-select techniques to achieve 
performance levels equivalent to 
the bipolar devices. The chip incor- 
porates scan testing that allows you 
to read and preload all on-chip regis- 
ters; the ability to monitor internal 
registers aids in both board and 
system-level testing. 

The L64032 is the vendor’s first 
standard product and is a product of 
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the company’s Macgen megacell 


compiler. The part comes in three 
speed grades and is specified for 
either the commercial or military 
temperature ranges. It’s fabricated 
in 1.5-um CMOS technology, comes 
in a 182-pin pin-grid-array package, 


and costs $350 (100). You can also 
use the L64032’s layout as the basis 
for a custom-IC design. 

LSI Logic Corp, 1551 McCarthy 
Blvd, Milpitas, CA 95035. Phone 
(408) 263-9494. 


Circle No 725 
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135-mW CMOS monolithic A/D converter 
performs 12-bit conversions in 5 usec 


The AD7572 monolithic A/D con- 
verter can perform 12-bit conver- 
sions in only 5 psec. The CMOS chip 
consumes a maximum of 215 mW 
from +5 and —15V supplies. It in- 
cludes a buried-zener voltage refer- 
ence that has a temperature coeffi- 
cient as low as 25 ppm/°C. Because 
the chip also includes a clock circuit, 
the only external components you 
need to operate it to specification 
are a crystal for the clock circuit, 
decoupling capacitors for the supply 
voltages, and two capacitors on the 
reference-voltage output. 

The outputs of the AD7572 con- 
tain 3-state drivers that can operate 
under the control of a »P’s read and 
address signals, simplifying the in- 
terface to wP-based systems. 
Three-state enable and disable 
times are 90 and 75 nsec, respec- 


tively. A »P can read the data ei- 
ther 12 bits at a time or multiplexed 
over an 8-bit bus. 

The converter is available in ei- 
ther a 24-pin DIP or a 28-pin LCC. 
You .can specify the following pa- 
rameters when ordering: commer- 
cial (0 to 70°C), industrial (—25 to 
+85°C), or military temperature 
range (—55 to +125°C); +1 LSB or 


+% LSB nonlinearity; 25 or 45 
ppm/°C temperature coefficient; and 
5- or 12.5-u~sec conversion time. 
Prices for 5-wsec models range from 
$47 to $197.50; 12.5-wsec versions 
cost $35 to $145 (100). 

Analog Devices, Literature Ctr, 
70 Shawmut Rd, Canton, MA 
02021. Phone (617) 935-5565. 
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EPLD combines 2000 equivalent logic gates 
with programmable I/O, feedback circuits 


The EP1800 erasable PLD (EPLD) 
contains enough circuitry to imple- 
ment more than 2000 equivalent 
gates of logic. Furthermore, its I/O 
and feedback circuitry are program- 
mable, providing you with 48 flip- 
flops that can operate as D, T, JK, or 
SR types. 

The chip circuitry is arranged in 
48 macrocells that contain a pro- 
grammable AND array, feedback 
lines, and I/O capability. The 
macrocells have two selectable feed- 
back paths: one that feeds the prod- 
uct term back into the logic array 
and one that feeds an input pre- 
sented to an output pin (providing 
the macrocell’s output buffer is disa- 
bled) back into the logic array. This 
92 
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dual-feedback feature, not found in 
other PLDs, helps you use all of the 
available circuitry on the chip. 

You can configure the EPLD for a 
maximum of 64 input signals or for a 
maximum of 48 output signals. Max- 
imum propagation delay from input 
to output is 50 nsec for the fastest 
version of the chip. In operating 
mode, it dissipates 1.2W max; in a 


quiescent state, it requires only 
10 pA. 

The chip is built in a sub-2-um 
EPROM CMOS technology. One 
version comes in a ceramic package 
with a window so you can erase it 
under an ultraviolet lamp (15 min- 
utes min). Other versions come in 
lower-cost plastic chip carriers with 
68 leads. In a ceramic windowed 
package, the EP1800 costs $90 
(100). The vendor’s PLDS2 design 
software, which runs on an IBM 
PC, supports design and program- 
ming of the device and costs $2500. 

Altera Corp, 3525 Monroe St, 
Santa Clara, CA 95051. Phone 
(408) 984-2800. 
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Use our 16K RAMs with 6-T cell 
to upgrade your CMOS 
memory system reliability! 


If it ain't broke, don't fix it! That’s normally good advice. But 
what if your CMOS memory system is subjected to harsh en- 
vironments — such as on the battlefield, or in space flight — 
where you cant fix it? You'd better design-in extra reliability, 
right up front. 

Here's one way: Harris 16K Static CMOS RAMs feature an 
all-CMOS 6-transistor cell. It gives uniquely high performance 
that no 4-T device can match: more power supply current 
stability, more inherent radiation resistance, more data pro- 
tection. And much more value! 

You have a choice of options, too. Our high-speed HM-65162 
is available in production quantities now, in standard 24-pin 
DIP or 32-pad LCC packages. Or you can select the low power 
of our synchronous HM-6516, or the sensational speed of our 
HM-65262. 

All have guaranteed performance over the full military 
temperature range, plus the low-power benefits of 6-T, full- 
CMOS technology. 

Improve your memory — for data sheets and engineering 
samples, contact: Harris/MHS Semiconductor Sales Ltd., 
Eskdale Road, Winnersh, Wokingham, Berks, RG11 5TR, 
England. 

Dont forget! 


‘] don't remember your 
system performing this 
well before.’ 


F OR YOUR IN F ORMATION ; “You sont noes » 
OUR NAME JS oes 


HARRIS 


Harris Semiconductor: Analog - CMOS Digital 
Gallium Arsenide - Semicustom - Custom 


i HARRIS 


‘% 
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Switched-capacitor lowpass-filter IC 
eliminates dc — cla so noise 


Because its architecture places it 
outside a system’s de signal path, 
the LTC1062 switched-capacitor 
lowpass filter makes no contribution 
to the system’s dc offset voltage and 
low-frequency noise. The monolithic 
device is a fifth-order, all-pole, max- 
imally flat filter. The filter uses an 
internal clock whose frequency you 
can set by connecting an external 
capacitor; you can also use an exter- 
nal clock whose frequency is as high 
as 4 MHz. 

In a typical configuration (with an 
external 100-kHz clock), the 
LTC1062 demonstrates a clock-to- 
cutoff frequency ratio equal to 
100:1. Frequency response is typi- 
cally 0.02. dB down at half the cutoff 
frequency and 30 and 60 dB down at 
twice and four times the cutoff 
value, respectively. 

The filter works by sampling its 


“INPUT + FREQUENC (He) 


own input and output across an ex- 
ternal resistor. An external capaci- 
tor couples the IC to the signal. The 
external RC pair reacts with the 
device’s internal switched-capacitor 
network to provide a fifth-order 
rolloff at the output. You can con- 
nect two LTC1062s in cascade to 
obtain a tenth-order lowpass filter. 

To filter ac signals from high de 
voltages, the IC uses a 100-kHz 


clock Sec neni and provides a 
1-kHz cutoff frequency. The filter 
accurately passes the signal’s de 
level and acts as a fifth-order low- 
pass filter for ac signals riding on 
the de signal. 

Useful for input frequencies from 
0 to 20 kHz, the LTC1062 operates 
from single or dual power supplies 
whose total voltage span can range 
from 5 to 18V. The filter comes in 
two versions, which cover operat- 
ing-temperature ranges of —40 to 
+85°C and —55 to +125°C. En- 
closed in an 8-pin plastic or hermetic 
DIP, the filter IC draws 7 mA max 
at 25°C and 10 mA max over temp- 
erature. LTC1062CN8, $3.55; 
LTC1062MJ8, $7 (100). 

Linear Technology Corp, 1630 
McCarthy Blvd, Milpitas, CA 
95035. Phone (408) 942-0810. 
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4k-bit static RAM uses 0.8-\.m process 
to achieve 15-nsec max access time 


The CY7C150 4k-bit static RAM 
uses a 0.8-um CMOS technology to 
achieve a maximum access time of 
15 nsec at a maximum current con- 
sumption of 120 mA. This RAM is 
functionally compatible as well as 
pin compatible with the standard 
9150 1024x4-bit static RAM. 

The chip has separate I/O pins for 
data lines; this separation elimi- 


nates the delays incurred when. 


using memory chips with multi- 
plexed I/O. Furthermore, the sepa- 
ration makes the chip suitable for 
applications like cache-tag stores 
where the output of the device 
might not connect to a data bus. The 
CY7C150 also contains a master 
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reset pin that you can assert to 
reset all memory locations to zero in 
two clock cycles. 

The device comes in a plastic 
24-pin DIP or in a cerdip for use 
over the commercial temperature 
range. Versions for the military 


temperature range come in 24-pin 
cerdips or 28-pin LCCs. You can 
order the part with a 15-, 25-, or 
35-nsec access time. Minimum read 
and write cycle times for the devices 
are identical to the access times. 

A 15-nseec CY7C150 in a plastic 
DIP operating over the commercial 
temperature range costs $29.40; a 
25-nsec version costs $18.75 (100). A 
25-nsec version housed in a cerdip 
and processed to MIL-STD-888C 
Revision C specifications costs 
$65.05 (100). 

Cypress Semiconductor Corp, 
3901 N First St, San Jose, CA 
95134. Phone (408) 943-2666. 
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NEW 


The World’s Most 


Only DAC700 Series 
D/A Converters 
Guarantee 15-Bit 
Accuracy and 16-Bit 
Resolution. 


Now you can minimize output - 
errors in your data conversion 
systems at minimum cost. Eight 
new D/A converters bound your 
integral linearity errors within 
+0.0015% FSR max. And they’re 
easy to use, with precision 
reference, Vout amp, laser- 
trimmed resistors and switches 
on a single chip. You get 
performance better than most 
hybrids, plus the low cost and 


REFERENCE 
CIRCUIT 


fe iG 


rc 
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] 
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higher reliability of monolithic 
designs. How can you miss with 
these features? 


®@ Low gain drift, +10ppm/°C max 
@ 15-bit monotonicity over the 


0/+-70°C and —25/+85°C 
specified temp ranges 

®@ Choice of +imA, 0 to —2mA, 
+10V, 0 to +10V output ranges 


@ Packaged in 24-pin ceramic 
DIPs 


Accurate Monolithic 


40 More Low Cost, Complete 
DAC Solutions 


The complete DAC700-703 
family gives you the industry's 
largest selection of 16-bit digital- 
to-analog solutions, including 14- 
bit monotonicity over temp; 
choice of commercial, industrial, 
and military temperature ranges; 
special environmental screening; 
plastic and ceramic DIPs or 
ceramic LCC packaging; V or | 
models; +0.003% FSR max 
linearity error. 


Performance, selection, 
economy, innovation—that’s the 
DAC700 family from Burr-Brown. 


Ask your sales representative for 
complete details, or contact 
Burr-Brown, PO. Box 11400, 
Tucson, AZ 85734. 602-746-1111. 


CIRCLE NO 68 


BURR -BROWN® 


improving Data Conversion 
Productivity 


ICs and Semiconductors 


One-chip unity-gain difference amplifier 
specs 86-dB CMRR and 0.01% gain error 


The INA105 monolithic difference 
amplifier—consisting of an opera- 
tional amplifier and four resistors— 
limits worst-case common-mode re- 
jection and gain error to 86 dB and 
0.01%, respectively. Nonlinearity is 
0.001% max. 

Operating from +15V_ supplies, 
the amplifier delivers +10V min 
output swing at currents as high as 
20 and —5 mA. When the output is 
short-circuited to ground, current- 
limiting levels are 40 and —10 mA. 
Output impedance is typically 10 
mQ. The amplifier remains stable 
when driving capacitive loads as 
high as 1000 pF. 

Differential and common-mode 
input impedance is typically 50 kQ, 
and the inputs accept differential 
and common-mode input signals as 


high as +10 and +20V, respective- 
ly. Common-mode rejection over 
the —25 to +85°C operating range is 
80 dB min for the INA105AM and 86 
dB min for the premium-grade 
INA105BM. Initial offset voltage is 
250 wV max for both grades, and 
offset drift is 20 and 10 pV/°C max 
for the -AM and -BM models, re- 
spectively. 

Typical noise specs are 1.2 nV p-p 


from 0.01 to 10 Hz and 60 nV/V Hz 
at 10 kHz. Small-signal and full- 
power bandwidths are typically 1 
MHz and 50 kHz, respectively. The 
device’s output slews at 2V/psec 
min and settles a 10V output step to 
within a +0.01% error band in 5 | 
wsec typ. 

Housed in a TO-99 metal can, the 
INA105 draws +2-mA max quies- 
cent current. The unit operates 
from supplies ranging from +5 to 
+18V. All guaranteed specs are 
valid only for operation from +15V 
supplies. Prices for the INA105AM 
and INA105BM are $5.75 and $7.20 
(100), respectively. 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 
746-1111. TLX 666491. 
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256k-bit EEPROM consumes 100-A standby 
and exhibits a 250-nsec max access time 


The 28C256 256k-bit EEPROM 
draws 60 mA from one 5V source 
while operating, and it draws only 
100 pA in standby. You can access 
any of the chip’s 32k x8-bit words in 
250 nsec max. 

The company’s high-endurance 
Q-cell design allows the 28C256 to 
support as many as 1,000,000 write/ 
erase cycles. When you use the 
part’s 64-byte page-write mode, av- 
erage write time is 160 psec/byte. 
In byte-write mode, the chip re- 
quires 2.5 msec/byte. To minimize 
the time required to write data, 
the 28C256 incorporates a DATA- 
polling mode that indicates the end- 
point of a write cycle. 

It also offers bulk chip erase, an 
on-chip timer, and power-up/down 
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protection. Unlike a write opera- 
tion, where the chip generates its 
own voltages, chip erase requires a 
higher voltage than Vcc. Power-up/ 
down protection prevents a write 
operation when Vcc is less than 
3.8V, and if the write-enable signal 
hasn’t undergone a_high-to-low- 
transition when Vcc rises above 
3.8V. 

The pinout of the chip conforms to 
JEDEC standards for byte-wide 
memory ICs. Operation is over the 
commercial temperature range. 
Samples of the 28C256 are available 
in cerdips and LCCs. $195 (100). 

Seeq Technology Inc, 1849 For- 
tune Dr, San Jose, CA 95131. 
Phone (408) 942-1990. 
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CMOS DACS FROM PMI... 


HIGHER PRECISION. 
(GREATER VALUE. 


PMI's superior thin film and 
laser trimming technologies 
produce low-cost CMOS DACs 
with tight accuracy specs. 


Compare our specs, look up our 
prices, and decide for yourself. 


PMI's converters maintain 
OURS THEIRS* tighter linearity over 
LINEARITY PRICE LINEARITY PRICE wide power supply and 
ERROR (LSB) HP GRADE ERROR (LSB) JIN GRADE temperature ranges. 
en | And — we've improved the 
ESD protection as well. 


PMI's CMOS converters, 
including 883 Rev. C, 

are available from stock 
through your local sales 
office. (Refer to the phone 
listings shown below] 


For more information on PMI’s 
low-cost CMOS DACs, please 
circle the inquiry number below. 
Or, call us: 1-800-843-1515; 

in California, 1-800-826-9664. 


“Linearity Error specification as shown in the 1984 Analog Devices Data 
Acquisition Data Book. 


Precision Monolithics Inc. 
A Bourns Company 

Santa Clara, California, USA 
408-727-9222 


FRANCE: 01-40 03 35 93; GERMANY: 0711-22 93 0; NETHERLANDS: 070-87 54 04; SWITZERLAND: 042-33 33 33; 


UNITED KINGDOM: 01-572 65 31; HONG KONG: 0-4992688: JAPAN: (03) 234-1411; ARGENTINA: 46-57 76/0628/0864/2214: : MI 
AUSTRALIA: (02) 570-8122; AUSTRIA: 0222-43 26 39: DENMARK: 02-98 63 33: EASTERN EUROPE: 0222-24 71 37: 

FINLAND: 90-75 06 00; GREECE: 01-821 58 25; INDIA: 222-999: ISRAEL: (972) 3-922 39 88: ITALY: 02-569 57 46; ® 

KOREA: (02) 244-7492; NORWAY: 02-83 02 20; PORTUGAL: 19-68 60 72; SINGAPORE: 747-6188; SPAIN: 01-405 42 13: 

SWEDEN: 08-768 05 60; TAIWAN: (02) 752-2200; TURKEY: 041-30 15 10; YUGOSLAVIA: 041-42 37 46 The precision solution. 
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1IM-bit EPROM offers two low- 


power modes 


and an interface to 16-, 32-bit Ps 


The Am27C1024 1M-bit EPROM 
has two low-power modes and a 
16-bit interface suitable for use with 
16- and 32-bit wPs. When active, the 
chip dissipates 250 mW; in standby 
mode, it dissipates 5 mW. Futher- 
more, you can disable a chip-enable 
interrupt line, forcing the chip into 
a power-down mode in which it dis- 
sipates only 1 mW. 

The EPROM can access 16-bit 
data in 200 nsec. You can program 
the device in less than two minutes 
using the vendor’s interactive pro- 
gramming algorithm. You can pro- 
gram memory locations singly, in 


blocks, or at random. 

To program the device, you apply 
11.5+0.3V to the Vpp pin and low 
voltages to W and E. The interac- 
tive programming algorithm veri- 


fies data as it is written to reduce 
the number of programming pulses 
required. To erase the device, you 
expose it to 2587A ultraviolet light 
for 20 minutes. 

The device comes in a 40-pin side- 
brazed package (DIP or leadless 
chip carrier). You can order it speci- 
fied for commercial, industrial, or 
military temperature ranges and for 


+5 or +10% power-supply toler- 


ance. $199. 

Advanced Micro Devices Inc, 
Box 3453, Sunnyvale, CA 94088. 
Phone (408) 732-2400. 
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16-bit CMOS microcontroller offers 
240-nsec cycle time and 17-MHz clock 


The HPC16040 is the first of a fami- 
ly of 16-bit microcontrollers built 
around a 17-MHz core processor. 
This member of the family (as will 
other members) comprises a core 
processor and peripheral, I/O, and 
memory circuits that together im- 
plement an instruction-cycle time of 
240 nsec. 

The core processor contains a 
16-bit CPU with six working regis- 
ters, a microinstruction ROM, 
16-bit data paths, three 16-bit 
counter/timers, watchdog circuitry, 
and a clock generator. The chip con- 
tains three pins that implement the 
vendor’s Microwire/Plus synchro- 
nous serial interface, which con- 
nects directly to other Microwire 
peripherals such as A/D converters, 
EEPROMs, and display drivers. 

The HPC16040 adds memory and 
I/O circuitry to the core processor. 
It contains 4k bytes of ROM and 256 
bytes of RAM. Eight 16-bit timers 


98 


S85 


(including four PWM timer regis- 
ters) and a UART complete the 
chip. The microcontroller has two 
low-power modes (idle and halt) that 
reduce current consumption from a 
maximum of 20 mA to 2 mA and 25 
wA, respectively. A timer reset or 
an interrupt brings the chip back 
from the low-power modes to full 
operation. 

The vendor provides a develop- 
ment package that includes emula- 
tion and debugging software, an as- 


sembler/disassembler, and a 
development board. Software in the 
package runs on various hosts, in- 
cluding personal computers. A 
ROM-less version of the HPC16040 
is available now for development; it 
comes in a 68-pin plastic LCC for 
$29.90 in sample quantities. 
National Semiconductor Corp, 
2900 Semiconductor Dr, Santa 
Clara, CA 95051. Phone (408) 721- 
5000. TWX 910-339-9240. 
Circle No 718 
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FROM HYUNDAI... 
MEMORIES THAT 
MAKE CENTS 


he advantages of choosing Hyundai , 
yundai Semiconductor proudly announces a full line of Vj Propuct| PART NO. jorcanzanon} “CCT TNE |vec OE | OR 


' HYUNDAI CMOS MEMORIES 


16K SRAM 
[eae SRAM | Hv6264 [8k x 8 BI 
| [64K DRAM | HYSIC647L 


Pe —sfHvecves, | - —*«(taevie sv] 25mA 
| want to know more about Hyundai memories. Please send me the data shee 
| have checked above. 


op quality CMOS memories offered at very competitive 
ices. Compare our volume pricing and discover that 
lyundai gives you the most for your money-in Dynamic 
AMS, Static RAMs, and Programmable ROMs. In addition, the 
786 lineup will introduce a family of microprocessor and 
ripheral products—all produced in advanced, high perform- 
ince CMOS technology. 


yundai isdedicated to satisfying the needs of those design- 
rs who require the best CMOS devices at the best 
ices. You'll find that Hyundai not only gives you the very 
test in technology, but our multi-million piece production 
apacity assures product reliability and delivery at substantial 
ost savings. 


Name Title 
Dery a al ee i Sop 
Address 

ee eke a i ea a ee 
Area Code______————Ss—Ss Phone: -~ Number 


Mail To: Marketing Communications 
Semiconductor Division 
undai Electronics America 
af 91 Laurelwood Rd. (Attach Business Card) 


Santa Clara, CA 95054 
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e WESTERN U.S. HEADQUARTERS e CENTRAL U.S. OFFICE e EASTERN U.S. OFFICE 
Hyundai Electronics America Hyundai Electronics America Hyundai Electronics America 
2191 Laurelwood Rd. 1000 Tower Lane Ste. 360 70 Walnut St. 

Santa Clara. CA 95054 Bensenville ILL 60106 Wellesley, MA 02181 

Tel : (408) 986-9800 Tel: (312) 860-6406/9 Tel: (617) 239-8015 

Telex: 278841 HEA UR Telex: 206992 HYUNDAI CHGO Telex: 323717 

Fax : (408) 988-0665 Fax : (312) 766-5820 Fax : (617) 239-8005 


ICs and Semiconductors 


Electrically erasable array replaces 


24-pin PLDs, draws 50% less current 


The GAL 20V8 PLD can substitute 
for a variety of 24-pin PLDs, but it 
draws roughly half the current that 
the traditional PLDs use. The de- 
vice has a 25-nsec propagation 
delay. In addition, the GAL 20V8’s 
outputs can sink 24 mA, as can 
many bipolar parts. 

Like its predecessor, the 20-pin 
GAL 16V8, this device is electrical- 
ly erasable and reprogrammable. 
You can program the part on PLD 
programmers from Data I/O Corp 
(Redmond, WA) and Stag Microsys- 
tems Inc (Sunnyvale, CA). 

Both the GAL 16V8 and the GAL 
20V8 have programmable macro- 
cells that drive their outputs. The 


PLD programmers contain pro- 
gramming patterns that specify the 
macrocell configurations for emulat- 
ing a particular type of device. The 
GAL 20V8 can replace such devices 
as the 14L8, 16L6, 18L4, 20L2, 
20L8, 20R8, 20R6, and 20R4. You 
can implement registered devices 
like the 20R4 because the macro- 


cells are programmed to implement 
a register at four of the outputs. 

Because the GALs can be erased 
and reprogrammed, the manufac- 
turer can test them before shipment 
and guarantee 100% functionality 
and 100% programming yield. Using 
standard PLD programming tools 
such as Abel, CUPL, and PALASM, 
you can create a design. The GAL 
20V8 comes in a 800-mil plastic 
package. 25-nsec version, $17.63; 
35-nsec version, $13.26 (100). | 

Lattice Semiconductor Corp, 
15400 NW Greenbrier Parkway, 
Beaverton, OR 97006. Phone (503) 
629-2131. 
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256k-bit EEPROM specs 150-nsec access time 
and incorporates data-protection feature 


You can access any byte in the 
X28256 256k-bit EEPROM in 150 
nsec typ. In addition, by executing a 
sequence of three write operations, 
you can prevent any additional writ- 
ing to the chip, thereby protecting 
the data you’ve already stored. The 
chip-enable and address access 
times are equal to the read cycle 
time—ie, 150 nsec typ. 

The chip is organized in 32k 
bytes; you read and write data 
through an 8-bit I/O port. You can 
use a 64-byte page-write operation 
during programming, which re- 
sults, in effect, in a 78-usec/byte 
programming time. The page-write 
operation also allows you to pro- 
gram the entire chip in 2.5 sec. 
Alternatively, you can program the 
chip byte by byte. To help minimize 
programming time, the X28256 pro- 
vides a DATA-polling feature that 


100 


indicates when a write operation is 
successful. 

The part comes in a 28-pin pack- 
age that has the same I/O pinout as 
64k-bit EEPROMs. The chip uses an 
NMOS technology that requires 
only a 5V power supply; the chip 
generates the programming volt- 
ages. It consumes 100 mA typ when 
active and 50 mA typ when idle. The 


EEPROM operates from 0 to 70°C 
and from a 5V+5% supply. Samples 
of the X28256 cost $120 (100); the 
vendor plans to have the part in 
limited production by September. 


Xicor Inc, 851 Buckeye Ct, 
Milpitas, CA 95035. Phone (408) 
946-6920. TWX 910-379-0033. 
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All-American MIL-STD-883 DRAMS 


Available Worldwide 


Micron Technology proudly introduces the newest members of its product family — The 
All-American MilSpec DRAMs. 


Fabricated, assembled and tested on DESC certified lines (DESC-EQ86-554), Micron 
answers the Department of Defense call for 100% American product. Micron’s DRAMs are 
manufactured and tested in one location, which allows precise quality control and rapid 
turnaround. 


Micron’s worldwide sales network currently offers 64Kx1, 64Kx4, and 256Kx1 config- 
urations, with 256Kx4 and 1-MEGABIT products available in the first quarter of 1987. 
For product information or location of the Micron Representative nearest you, contact the 
Micron Marketing Department at (208) 386-3900. 


NEW MICRON PRODUCT GUIDE 

Call today to receive our new color 
Product Guide. Product data sheets avail- 
able on request. 


(208) 386-3900 


TECHNOLOGY, INC. SSS 


America’s DRAM Supplier 


2805 E. Columbia ¢ Boise, ID 83706 * TWX 910-970-5973 © (208) 386-3900 
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Linear/digital array IC combines 
6.5-GHz transistors and 500-MHz gates 


The Quickchip 4 comprises both 500- 
MHz digital circuitry and linear 
components, including npn transis- 
tors having the highest gain-band- 
width product fr of any array—6.5 
GHz. Linear components include 
294 npn transistors, 174 pnp transis- 
tors, 1290 implanted resistors, and 
16 programmable capacitors with 
values as high as 2.7 pF. 

The vendor can fabricate on-chip 
nichrome resistors that exhibit a 
12% tolerance (at 25°C) and a temp- 
erature coefficient of 125 ppm/°C 
max. All resistor values match to 
within 1%; on-chip laser trimming is 
available to achieve tolerance and 
matching specs as low as 0.01%. 

The digital section of the chip 
consists of 32 ECL circuit blocks 
that can implement one or two SSI 
logic cells, multiplexers, decoders, 


8-bit si 


Cedeek ee 


latches, or flip-flops. Typical propa- 
gation time ranges from 400 psec for 
the SSI logic to 1.1 nsec for a 2-bit 
full adder. The ECL logic requires a 
—5.2V+5% supply. 

The chip can interact with circuit- 
ry at TTL signal levels, with 10K 
ECL circuits (over the commercial 
temperature range), and with 100K 
ECL circuits over a more restricted 
temperature range. The chip con- 


tains 66 contact pads, of which 10 
must connect to voltage supplies. 

The company uses a design sys- 
tem for the chip that includes the 
TLOGS simulator for functional, 
timing, and testability analysis, the 
TSpice circuit simulator for analog 
simulation, and Quickic layout soft- 
ware. The design system runs 
under VMS or Unix. 

Quickchip 4 wafers are available 
three weeks after you approve the 
final design; packaging the parts 
takes an extra few days. NRE 
charges depend on the complexity of 
the design; fabrication of prototypes 
costs $26,500. 

Tektronix Inc, Integrated Cir- 
cuits Operation, Box 500, MS 
59-420, Beaverton, OR 97077. 
Phone (503) 627-2515. 
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e-chip wC has on-chip EPROM 


for prototyping and development 


The TMS7742, an 8-bit single-chip 
microcomputer, incorporates a 4k- 
byte on-chip EPROM to facilitate 
prototyping and development. The 
chip puts a standard 2732 EPROM 
design into the silicon area that 
would normally contain a masked 
ROM. To program the TMS7742, 
you can use a standard PROM pro- 
grammer and a 40- to 24-pin adapter 
socket with the Reset and XTAL2 
pins grounded. 

In addition to its EPROM, the 
TMS7742 has 256 bytes of RAM, a 
serial-I/O port, two 13-bit timers, 
and one 10-bit timer that you can 
use as a baud-rate generator. To 
reduce software overhead and 
shorten the interrupt-response 


102 


time, the chip’s register-to-register 
architecture lets you use the RAM 
locations as registers. Consequent- 
ly, this chip doesn’t require an accu- 
mulator for direct-register arithme- 
tic and logical operation. Clock 
frequency ranges from 1 to 5 MHz. 

The TMS7742 has 32 TTL-com- 
patible I/O pins: 22 bidirectional 
pins, eight output pins, and two 
input pins. Using Intel or Motorola 


multiprocessor communication for- 
mats, the chip’s serial port can com- 
municate with multiple devices in 
asynchronous, isosynchronous, or 
serial-I/O mode. The serial port op- 
erates at a maximum baud rate of 
625k bps in the isosynchronous or 
serial-I/O modes and 78k bps in the 
asynchronous mode. 

Housed in a 40-pin ceramic side- 
brazed package, the TMS7742 dissi- 
pates an average of 900 mW and 
operates over 0 to 70°C. $388.40 
(100). 3 

Texas Instruments Inc, Semi- 
conductor Group (SC-517), Box 
809066, Dallas, TX 75380. Phone 
(800) 232-3200. 
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Is a noisy environment driving you and 
your CMOS parts crazy? 


Ferranti Interdesign now offers a CMOS 
process that gives you peace of mind in a 
noisy environment. 


e 3 to 18 Volt Supply Range 
e 8 Arrays from 70 to 1600 Gates 
e Accommodates Analog Functions 
A 3 to 18 volt supply range gives flex- 
ibility for new designs or directly replaces 
expensive PC boards using 4000 series 
devices. 
A range of 8 arrays from 70 to 1600 


gates lets you choose the chip that matches 


your circuit complexity without paying for 
unused silicon. 

Significant cost and size savings can be 
made by integrating just a few hundred 
gates. Additional savings can be realized 
by including analog functions too! 
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Don't be shocked by our High Voltage 
MH Series, for more information call your 
nearest Ferranti Interdesign Sales Office, 
Design Center or call marketing direct at 


(408) 438-2900. 


Solutions 
in 
Silicon 


FERRANTI 


Ferranti Interdesign Inc 
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ECL chip multiplies two 16-bit integers 
in 5 nsec but dissipates only 2.9W typ 


The B3018 completes a 16 x 16 multi- 
plication in 5 nsec typ (8 nsec max). 
Even though the part uses power- 
consuming ECL technology (mak- 
ing it compatible with 10KH signal 
levels), it dissipates only 2.9W typ 
(4.5W max). 

You can force this fixed-point 
multiplier to operate on unsigned, 
signed, and mixed-mode numbers. 
The chip provides the data in its 
32-bit result in parallel. However, 
internal control circuits let you ac- 
cess the most significant and least 
significant words individually. 

Inputs and outputs have latches 
and enable signals, but you can im- 
plement asynchronous multiplica- 


tion by leaving clock and enable 
signals asserted. Loading operands 
directly into the output latches 
(without performing mutliplication) 


permits format adjustment, round- 
ing, and output-status setting. 

You can force the chip to round off 
the multiplier’s result. Alternative- 
ly, the chip can maintain either a 
signed-fractional or a maximum- 
precision output format. Three sta- 
tus flags indicate zero, negative, 
and overflow results; you read the 
status of the flags through three 
output pins. The B3018 comes in a 
108-pin pin-grid-array package for 
$260 (100). 

Bipolar Integrated Technology 
Inc, 1050 NW Compton Dr, 
Beaverton, OR 97006. Phone (503) 
629-5490. 
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& Inus =5-3000A 
@ Vem = 200-7000 V 


Semiconductor Division 
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High quality industry standard 
semiconductors for phase control 
and switching application 


@ SCR, RCT, GTO etc. 
@ industry standard housing 


For further information please contact: 
Brown Boveri & Cie - Aktiengeselischaft 
Geschaftsbereich Halbleiter, HL/MA 1 


P.O. Box 1180, D-6840 Lampertheim 
Phone (0 62 06) 503 -1, Telex 462 411 602 bbd 


BBC 


BROWN BOVERI 
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WE THINK YOUR CAREER 
NEEDS SOME CLOSE ATTENTION. 


That's why we've created EDN Career News. Its the one 
publication focused entirely on the career concerns of 
electronics engineers. And it’s the added source you need tofind 
new career opportunities. — | 


EDN Career News expands EDN’s career coverage with the same 
first-rate editorial that’s made EDN first among electronics 
engineering publications. Career News looks at the legal and 
government-related issues affecting the electronics industry. And 
at personal growth issues to helo you reach your professional 
potential. 


Join the 300,000 electronics engineers and engineering 
managers who pay attention to EDN Career News each month. It 
will make a difference in your career. 


DIN 


For Professional Growth and Development 


Roberta Renard, National Sales Manager 
475 Park Avenue South, New York, N.Y. 10046 (242) 576-8045 
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SIEMENS 


Two million ICs tested to destruction. 
At Siemens. 


If you want to be out front in electronic components 
you need to have that something extra when it 
comes to product quality and reliability. Easier said 
than done. Siemens subjects two million integrated 
circuits yearly to destructive tests. Experience : 
from these endurance tests helps us to supply our 
customers with what's better: delivery quality 

and longterm reliability prove it. And they're assured 
for the future too. 


It's all guaranteed by 27,000 employees. 
And the thousands of million marks 
going into research and development 
annually. That's a foundation Siemens 
customers can bank on, worldwide. 


Not only flexibility, all- 
product quality, round docu- 
service has to mentation are 


specification Siemens cus- 
and schedule, tomers. 
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The number of 
chips per 
board is 
constantly 
growing. That 
pushes up the 
demands for 
freedom from 


error and proof 
against failure. 
Siemens is 
way ahead in 
fulfilling them: 
of 1,000 com- 
ponents not a 
single one may 


fail after 

48 hours of 
endurance 
testing at 
125°C ambient 
temperature. 


Component 
quality also 
means using 
application 
experience. Here 
Siemens has 

the benefit of the 
know-how of 

its system 
experience. 


Siemens AG, 
Components 
Group, 
Balanstrasse 73, 
8000 Munich 80, 
West Germany. 
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If real-time control applications are your 
business, there’s now an easy way to get 
ahead: NEC’s new high-performance 8- 
bit CMOS single-chip microcomputer 
with 16-bit speed and power. 

The uPD78 312 has all the features 

to turn your 
designs into 


V-SERIES 
SINGLE- 
CHIP 


 COM-78K 
(78XXX) 


Soe uncompromis- 
vooMs7 ing solutions- 
) e 
oe | on time and 
é : e oe 
within budget. 


4K 16K 256K 1M 


MEMORY ADDRESS SPACE (BYTE) 


A single-chip device with a cycle time of 0.5 ys, 
it bridges the gap between NEC’s 8-bit t~COM- 
87 products and the V25 microcomputer. Memory capacity on-chip is 

8 Kb % ROM and 256 byte RAM, with 64 Kbyte of external memory 

ossible. 

The LPD78 312 features a true 16-bit CPU and bus architecture, plus 
dedicated hardware blocks for streamlining real-time control a plications. 
Enhanced interrupt capabilities include interrupt service ancl 
context switching, and a macro service facility. Specially designed for 
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id start 
omputer 


control pplsions the instruction set is 
gh-speed arithmetic and logic 


ideal for hi 
operations. 
The 

uPD7 8 312 
is easily in- 
tegrated into 
office and 
industrial automation systems, as well as 
automotive systems. Packaging options 
ensure flexibility in device mounting, 
while CMOS technology keeps power 
consumption to a minimum. In short, if you’re after state of the art sili- 
con, backed up by one of the world’s leading electronics innovators, 


NEC’s pPD78 312 may well be exactly what you are looking for. 


West Germany: Dusseldorf 02 11/65 03 01, Telex 8 58 996-0 
The Netherlands: Eindhoven 0 40/44 58 45, Telex 51923 
France: Paris 01/39 46 96 17, Telex 699 499 

Italy: Milano 02/67 09 108, Telex 315 355 


UK: Motherwell 06 98/73 22 21, Telex 777 565 KE 


sweden: Taby 08/73 28 200, Telex 13 839 
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for the solid-state art to mature, your ue rs riety 


h Philips. 
Where you get professional quality at consumer pric st 
For more information write to: 


Philips Electronic Components and Materials Division, 5600 MD Eindhoven, The Netherlands. 
In the U.S.A. contact: 


Amperex Electronics Corporation, Slatersville Division, Slatersville, Rhode Island 02876. 
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MOTION-CONTROL ICs 


The NMOS HCTL-2000 is a quadra- 
ture-decoder and counter-interface 
device for motion-control circuits. 
The HCTL-1000 dedicated CMOS 
wP performs all motion-control 
functions required in high-perfor- 
mance servo loops. Model HCTL- 
2000 accepts digitally encoded quad- 
rature signals from an optical shaft 
encoder or digital potentiometer 
and converts the signals to wP-com- 
patible signals. The unit contains a 
digital input-noise filter; a quadra- 
ture decoder; a 12-bit binary count- 
er with latched outputs; a multi- 
plexed, 8-bit parallel-output port; 
and an_ interface-control logic 
‘section. 

The HCTL-1000 provides position 
and velocity control to motors by 
comparing the command position 
from the host processor with the 
actual position feedback from an in- 
cremental encoder. An 8-bit, multi- 
plexed bidirectional address/data 
bus provides the interface to the 
host processor. The -2000 comes in a 
16-pin single DIP and operates over 
—40 to +85°C; the -1000 occupies a 
40-pin double DIP and operates over 
0 to 70°C. The CMOS part dissipates 
300 wW typ; the NMOS device con- 
sumes 400 mW typ, 950 mW max. 
The HCTL-2000 and -1000 cost 
$8.50 (100) and $28.25 (250), respec- 
tively. 

Hewlett-Packard Co, Inquiries 
Manager, 1820 Embarcadero Rd, 
Palo Alto, CA 94303. Phone local 
office. 
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TRANSMITTER 


Designed for transmitting sensor- 
generated and other low-level sig- 
nals through electrically noisy in- 
dustrial environments, Model 
XTR101 4- to 20-mA transmitter 
transmits data over—and receives 
its power from—a single wire pair. 
The 2-wire device performs its func- 
tion by modulating its power-supply 
current according to the input-sig- 
nal source. The transmitter is im- 
mune to voltage drops stemming 
from long power-supply runs; it also 
ignores noise from industrial equip- 
ment, such as motors, relays, actua- 


_ tors, switches, and transformers. 


The XTR101 contains an input 
instrumentation amplifier that 
specs +0.01% max nonlinearity. 
The IC also has a voltage-controlled 
output-current source and two 
matched 1-mA current sources. The 
transmitter comes in a 14-pin metal 
or ceramic DIP, and it operates over 
—40 to +85°C. A voltage range of 0 
to 1V at the input of the instrumen- 
tation amp causes currents of 4 to 20 
mA to circulate in the 2-wire output 
loop. The XTR101 accommodates 
power-supply voltages from 11.6 to 
40V. Price is $8.25 or $12.25 (100), 
depending on grade. 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 
746-1111. TWX 910-952-1111. 
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D/A CONVERTER 


Containing two matched CMOS 
multiplying D/A converters on one 
chip, Model DAC-8212 offers 12-bit 
monotonicity and +%-LSB integral 
linearity over each of three avail- 


able temperature ranges. The de- 
vice, which comes in a 24-pin her- 
metic or plastic double DIP, has a 
12-bit input buffer and two 12-bit 
latches that drive the internal D/A 
converters. The word-wide input 
path lets you update both D/A 
converters in two_ processor 
instructions. 

Offering 4-quadrant multiplica- 
tion, the converter operates from 
one 5 to 15V supply. The part is 
available in two accuracy grades, 
whose respective maximum full- 
scale gain errors are +1 and +6 
LSB at 25°C and +2 and +7 LSB 
over temperature. Worst-case sup- 
ply current consumed by the DAC- 
8212 is 2 mA, and worst-case power- 
supply rejection is 0.02%/% at 25°C 
and 0.04%/% over temperature. 
Output-current settling time to 
within +% LSB of full-scale value is 
2 sec. Input-to-output propagation 
delay is 220 nsec max. $15.26 to 
$72.20 (100). 

Precision Monolithics Inc, Box 
58020, Santa Clara, CA 95052. 
Phone (408) 727-9222. TWX 910- 
338-0218. 
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CMOS ARRAYS 

Series MH silicon-gate CMOS ar- 
rays operate with supply-voltage 
levels as high as 18V. The series 
consists of eight linear/digital ar- 
rays that vary in complexity from 70 
to 1600 equivalent 2-input gates and 
18 to 84 I/O pads. 

Although the vendor includes no 
analog cells in its function library, 
you can build such linear circuits as 
current mirrors, op amps, and D/A 
converters from the transistors on 
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the periphery of the arrays. The 
vendor currently supplies a library 
of digital macro functions (cells) for 
logic and circuit design on Mentor 


surface-mount carriers, chip carri- 
ers, and pin-grid arrays. Nonrecur- 
ring engineering charges start at 
$5000, and unit prices start at $1 
(for 10,000 MHA arrays in 14-pin 
plastic DIPs). 

Ferranti Interdesign Inc, 1500 
Green Hills Rd, Scotts Valley, CA 
95066. Phone (408) 438-2900. 
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STANDARD CELLS 


A line of electrically erasable stand- 
ard memory cells lets you create a 
custom IC that includes nonvolatile 
memory. These cells are compatible 
with the manufacturer’s digital and 
analog standard cells, so you can 


and Futurenet workstations. The li- 
brary contains 50 functions modeled 
after standard Series 4000 CMOS 
parts. Turnaround time for proto- 
types, including layout, is six to 16 
weeks. 

The vendor packages the arrays 
in DIPs, small-outline packages, 


integrate linear and memory func- 
tions with digital logic. The memory 
cells have parallel data-storage bits 
for redundancy (ie, each memory 
cell stores its data on two separate 
transistors), thereby increasing the 
IC’s effective yield. Differential 
sensing allows the chip’s overall sup- 


ply voltage to vary between 3 and 
6V. The cells have the typical en- 
durance specifications for electrical- 
ly erasable devices—10,000 cycles 
and 10-year data retention. 

The company also offers high- 
voltage generator and interface cells 
that provide the voltages and pro- 
gramming signals required to write 
data. Each memory cell is embed- 
ded in a digital flip-flop and latch so 
it can operate directly with other 
on-chip logic. To create your chip 
using the electrically erasable cells, 
you submit your system design and 
specifications to the manufacturer, 
which charges between $5000 and 
$25,000 for the design (depending 
on its complexity) and about $30,000 
for the tooling and fabrication of 
prototypes. The unit cost of produc- 
tion devices is $0.0015/gate typ. 

Sierra Semiconductor Corp, 2075 
N Capitol Ave, San Jose, CA 95132. 
Phone (408) 263-9300. 
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(817) 461-5303, (214) 235-9575 


Return To: 
Integrated Power Semiconductors, 2727 Walsh Ave,Suite 201, Santa Clara, CA 95051 


Name 
Title 
Company 
Address 
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Please send me the following information: L] Brushless DC Motor Drivers 
[] TO-218 Regulators L] Stepper Motor Drivers 


L) Regulating PWMs L] Custom Smart Power Capability 
[] Power Drivers LJ} MIL STD 883 Capability 
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clock frequencies (Models TQ1111- 
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20, -25, and -80, respectively). The 


counters use cells from the manufac- 


turer’s standard-cell library of de- 


pletion-mode GaAs devices. 
Providing full compatibility with 


10K and 100K ECL circuits, the 
TQ1111 units spec —1 to —1.1V 


logic-high input levels and —1.5 to 
—1.6 logic-low levels. Both the posi- 


tive and negative supplies can vary 
over the absolute range of 4 to 5.2V. 


and dual op amps are available in 
metal cans or 8-pin DIPs. The quad 


HA-5154 comes in a 14-pin DIP; 
both the dual and quad units are 
also available in 20-pad LCCs. Sin- 
gle op amps, $1.42 to $7.69 (100); 
dual amplifiers, $2.92 to $20.20; 
quad devices, $4.66 to $28.80 (100). 


Harris Corp, Box 883, Mel- 
bourne, FL 32901. Phone (305) 724- 
Circle No 673 
Each divider stage provides an 
ECL-compatible output; the first di- 
vide-by-2 stage also provides a com- 


plementary output. The ac-coupled 
clock input requires 1V p-p min 
drive for the 2- and 2.5-GHz devices 
and 2V p-p min for the 3-GHz selec- 
tion. Delay from clock edge to each 
output of the divide-by-2 counter is — 


BIPOLAR OP AMPS 
The HA-5151, -5152, and -5154 sin- 


gle, dual, and quad op amps (respec- 
tively) are drop-in compatible with 
the DIP-packaged TL061/62/64 
JF ET-input devices, except that the 
HA-5151 lacks the offset-null pins 
found in the TL061. Minimum slew 
rate is 2V/usec for both families; 
typical slew rate, however, is 4.5V/ 
wsec for the HA devices and 3.5V/ 
wsec for the TL parts. As a result, 
the HA devices have a 1.3-MHz typ 
gain-bandwidth product, which is 
30% higher than the TL units’ 1 


7418. 


700 psec. 
ramic flat pack, the parts operate 


over 0 to 85°C. Prices for the 3-, 


Packaged in a 10-pin metal-ce- 
2.5-, and 2-GHz counters are $199, 
ontinued on pg 117 


MHz typ. 

Although the HA and TL devices 
draw the same 250-~A max supply 
current, the open-loop gain for the 

HA units is 50,000 min at 25°C and 

25,000 min over temperature (0 to 

75°C or —55 to +125°C, depending 
on version). By contrast, the TL 
devices spec gain of 4000 min both 
at 25°C and over temperature. Mod- 
els HA-5151 and HA-5152 single 
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GaAs RIPPLE COUNTER 
The TQ1111 family of 4-bit ripple 
counters is available in versions that 


accommodate 2-, 2.5-, and 3-GHz 


see 
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3 amp 
3 amp 
3 amp 


r1%, 


+1%, 
+1%, 


| Integrated Power — the New Leader in Power Technology! 


+5V, 
+12V, 
+15V, 


+1.25V to 35V, 41%, 5 amp 
+1%, 3 amp 


IP323AV-5 
IP323AV-12 
IP323AV-15 
+1.25V to 35V. 
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IP338AV 
IP350AV 
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DIGITAL FITNESS 


Youll find the perfect fit 
in our DTS family. 


Tune-up your system with powerful 4-bit 
CMOS single-chip microcomputers from 
NEC. Our DTS chips incorporate PLL 
frequency synthesizers, controllers and 
display circuits. Even prescalers for radio tuning. 
By concentrating a full range of functions ona 
single chip, our digital tuning LSIs reduce com- 
ponent count. And give you big savings in design 
time, assembly cost and overall system size. 
NEC's comprehensive DTS family assures a 
precise device-to-application match. 
Just send us your specs. We'll 
take care of programming. 
And customize your chips 
to suit your market. 


Car Stereo 


Minimize com Portable Radio 

ised count The 1.PD1706G features 3V 

Incorporating a 150MHz FM band of 1/0 ports 

prescaler and IF counter, it helps you 

design a smaller system to win a larger 

share of the automotive market. 
Part No. uPD1709ACT uPD1716CT uPD1714G uPD1713AG uPD1706G 
Application TV/CATV VCR Home stereo Car stereo Portable radio 
Power consumption (zA) 600 500 500 400 85 
ROM (Bits x steps) 16 x 1,526 16 x 1,024 16 x 2,040 16 x 1,528 16x 1,148 
RAM (Bits x words) 4x 64 4x 64 4x 128 4x96 4x 80 
Instructions 82 81 94 79 70 
Display LED 7 LCD LCD LCD 
Input port a — 4 4 5 

6+ 4 (out) 8+5 (out) 8+12 (out) 2 

I/O port Serial I/O Serial 1/0 Serial 1/0 4+7 (out) mee ul) 
A/D Converter 1+1 l | 
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The uPD1709ACT offers precise tuning 
of 139 TV/CATV channels. Attractive 
features include ten-key tuning, 
channel display on-screen or via LEDs, 
and precision AFT. 


The economical uPDI7I6CT gives you 
all the tuning functions above without 
the display features. You save by letting 
the CPU in the VCR handle displays. 


Home Stereo 

For audio excellence, @ 

the uPD1714G delivers low-noise reception 

via an on-chip 150MHz FM band prescaler. 

Plus large-capacity ROM and RAM, 

AD converter, and IF counter for easy 

station identification. 

For further information, please contact: 

Wise Vo ee a 

' NEC ElectronicsInc. ~— 
Tel: 415-960-6000. TWX: 910-379-6985 

Biurooe ee e eree 


NEC Electronics(Germany)GmbH 


Tel.0698-732-221. Telex.777568 NECUK G 


NEC Electronics (France) S.A 
Tel:1-3946-9617. Telex:699499 NEC EF. 


NEC Electronics Italiana SiR bi 
Tel:02-6709108. Telex:315355 NEC EIT 1 


NEC Hong Kong Limited 

Tel:0-242-824/7. Telex:54561 HK NEC HX 

Taipei Branch: Tel:02-522-4192, 522-4258 
_Telex:22372 HK NEC TP. 


NEC Singapore Pte. Ltd. _ 
7 SOEADINEOL Se lett ee eee 


Access |Max Power (mW) 


Device |Times |act  stby Process 


IMS1400 
16K x1 


30,40,00|660 


45,99 |605 165 


IMS1423 
4K x4 


IMS1600 
64K x1 


IMS1620 
16K x4 |45,55,70/440 


25,30,40|660 33 CMOS 


45,59,/0|440 77 CMOS 


: * high oh can be ae in alow oes 

_ condition. And for even higher efficiency, 
you can reduce the standby power by using 
CMOS input levels. 

Soup-up your system design with our 
IMS1423, IMS1620 and IMS1600. And let the ee 
competition eat dust. 

INMOS Corporation, Colorado Springs, 
Colorado. Tel. (803) 630-4000 Bristol, 
England. Tel. 0272-290-861 Paris, France. 
Tel. (1) 687-2201 Munich, Germany. Tel. 
(089) 319-1028 


77CMOS- = |CMOS 


When you're ready to make tracks, not follow them, call INMOS. 
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$119, and $89 (100), respectively. 
An evaluation board for the 3-GHz 
device costs $275. 

Tri-Quint Semiconductor Inc, 
Box 4935, Beaverton, OR 97075. 
Phone (503) 629-4227. 
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OPTOCOUPLERS 


The 740L6000 Series optocouplers 
provide an interface between 
LSTTL and TTL or CMOS circuit- 
ry. The parts are available in buffer 
or inverter configurations, and they 
accommodate data-communication 
rates as high as 15M bps. The parts’ 
input stage provides LSTTL com- 
patibility. The output stage for the 
LSTTL-to-TTL units uses the clas- 
sic totem-pole configuration to pro- 
vide a fanout of 15 TTL loads. For 
the LSTTL-to-CMOS units, an 
open-collector output accommo- 
dates power-supply voltages be- 
tween 4.5 and 15V. 

The ICs’ input stage switches a 
temperature-compensated current 
source that drives a_ high-speed 
GaAsP/GaAs LED emitter. This 
emitter is optically coupled to an 
integrated photodetector that 
drives an output-amplifier IC. The 
devices’ optically transparent noise 
shield provides 15-kV/ysec com- 
mon-mode noise rejection. The op- 
tocoupler family specs typical prop- 
agation delays of 60 nsec. The ICs 
are housed in 6-pin DIPs. $2.55 
(1000). 

General Instrument, Optoelec- 
tronics Div, 3400 Hillview Ave, 
Palo Alto, CA 94304. Phone (415) 
493-0400. 

Circle No 674 


DUAL COMPARATORS 


The LT1017/1018 Series dual compa- 
rators offer you a tradeoff between 
low operating power (LT1017) and 
high speed (LT1018). The LT1017, 
which is optimized for low power 
dissipation, draws 60-~A max sup- 
ply current; the LT1018, optimized 
for high speed, draws 250 pA max. 
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For input signals providing 2-mV 
overdrive, delay time for the 
LT1017 is approximately 30 wsec for 
the signal’s rising edge and 45 wsec 
for the falling edge. Under the same 
condition, respective delays for the 
LT1018 are approximately 9 and 10 
nsec. 


Voltage gain for both the LT1017 


and LT1018 is 110 dB min. Offset 
voltage for both models is 1 mV 
max, and their CMRR ratio is 105 
dB min. Available in either 8-pin 
metal cans or in plastic DIPs, the 
LT1017 and LT1018 cost $2.10 and 
$1.95 (100), respectively. 

Linear Technology Corp, 1630 
McCarthy Blvd, Milpitas, CA 
95035. Phone (408) 942-0810. 

Circle No 676 
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A/D CONVERTERS 

Three CMOS flash A/D converters 
require only one 3 to 8V supply for 
operation. The monolithic devices 
come in commercial or MIL-STD- 
883C versions and feature sampling 
rates from 5 to 30 MHz and power 
consumption no higher than 300 
mW. The 6-bit HS9582 parallel flash 
converter is specified for 15-, 25-, or 
30-MHz sampling rates; correspond- 


ing power consumption ranges from 


50 to 200 mW. Linearity error is 
+¥ LSB at 15 MHz with a 5 or 8V 
supply. An overflow bit lets you 
achieve higher resolution by con- 
necting two converters in series. 
The 8-bit HS9583 is a 2-step flash 
device that converts the first three 
MSBs in one pass, and then con- 
verts the remaining five LSBs in a 
second pass. Offering 5- or 10-MHz 
sampling rates and 75-mW power 
consumption, it features +%4 LSB 
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IBM-PC based 


microcomputer 
development tools! 


(8051 debug/simulator shown) 


Your IBM PC can Assemble, debug 
and program (EPROM) code 

for these popular 
microcomputers: 


registers 

& memory 
change, 
interrupts 
occur, stack 
push & pop. 
Flowgraph 
auto-documents code! 
You set breakpoints & 
register traps, count 
machine cycles, and 
scan source code and 
symbols. Single-key 
commands prompt for 
arguments if needed. 
Have more fun and get 


more done! 
re P.O. Box 3000 
San Gregorio, CA 94074 U.S.A. 


(415) 726-3000 © Telex 171135 Attn: Cyber 


8808 pue 
9608 }da0xa 


debug demo diskette 
and manual only $39.50 


Cybernetic MicroSystems 
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CAT 22Cc10 


non-volatile 
CMOS RAMS. 


Quick, quantity deliveries... 


... Of 256 and 1024 Bit NVRAMS are now available through 
selected distributors and representatives of Catalyst Semiconduc- 
toy, your fine new source of CMOS nonvolatile memory devices. 
Both devices are pin-to-pin compatible with Xicor parts X2210 
and X2212. 

The CAT22C10 NVRAM is a 256-bit device organized 64 x 4. 
Full static CMOS circuitry uses 40 mA in the active mode and 
standby current of 30 uA. Model CAT22C12, a 1024-bit device 
organized 256 x 4 uses 50 mA active current and 30 uA ieaesese 


Both Feature: 

_] Write protect circuits. L] Automatic recall on power-up. 

|] RAM access times of 200, 250, and 300 ns. (1) TTL/CMOS 

compatibility. LJ JEDEC standard 18-pin, 300 mil package. 
Single power supply (5V+ 10%). 3-state output. 200ns/min 

short store and 300ns/min recall pulses. False store protection 

below 3.5V. 10,000 nonvolatile Store cycles per bit. 


Write or Call for our no-kidding data pack. 

Please address Bob Simon, Director of U.S. Sales, Catalyst 
Semiconductor, 4051 Burton Drive, Santa Clara, CA 95054. 
Phone (408) 980-9144. FAX 408-980-8209. TWX 510-601-7631. 

In Europe, contact Tekelec Airtronic, Cité des Bruyeres, 
Rue Carle Vernet, 92310 Sévres, France. Phone (1) 45-34-75-35. 
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linearity at 5 MHz with a 5 or 8V 
supply. The full-flash HS9584 comes 


in a 28-pin DIP and contains 255 


clocked comparators. Offering 10- 
and 20-MHz sampling rates, this 
converter specs a 60-psec aperture 
uncertainty, which permits the con- 
version of full-amplitude signals 
with frequencies as high as the Ny- 
quist limit. The HS9582 costs $15.40 
to $89 (100). Housed in a 24-pin 
DIP, the HS9583 costs $44.30 to 
$161. The HS9584 costs $55.40 to 
$248 (100). 

Hybrid Systems Corp, 22 Linnell 
Circle, Billerica, MA 01821. Phone 
(617) 667-8700. 

Circle No 680 


IBM PC/AT ICs 


The FE2010 and the FE3000 reduce 
the board size and cost, lower the 
power requirements, and increase 
the reliability of IBM PC/AT bus- 
based systems. Both devices work 
in conjunction with a PROM-based 
BIOS, so they provide complete 
IBM PC compatibility. 

The FE2010 PC Bus CPU/periph- 
eral controller IC replaces 71 com- 
ponents, including Intel’s 8284 clock 
generator, 8288 bus controller, 
8259A interrupt controller, 8237A 
DMA controller, and 8253 timer. It 
handles four DMA, eight interrupt, 
and three timer channels, and it 
supplies complete CPU controller 
logic and a keyboard port. The 
F E3000 integrates 53 components, 
including nonmaskable interrupt 
(NMI) and DMA control logic, an 
8284/82284-compatible clock genera- 
tor, and an 82288-compatible bus 
controller. It supports 6-, 8-, and 
10-MHz clock speeds and can accom- 
modate 256k- and 1M-bit dynamic 
RAMs. Both controllers come in 
84-pin J-leaded surface-mount plas- 
tic chip carriers. Prices for the 
FE2010 and FE3000 are $76 and $45 
(100), respectively. Delivery, 12 
weeks ARO. 

Faraday Electronics, 743 Pas- 
toria Ave, Sunnyvale, CA 94086. 
Phone (408) 749-1900. 
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__ATgT DOESN'T 
IMMORTALITY... 
WAY TO MAKE 


Today, the prod- 
uct that’s first in 
the market is 
likely to win the 
biggest share of 
market. 

So when 
youre racing to get 
a great idea off the 
ground—ahead of 
your competitors— 
you need more than 
just a “supplier.” 

You need a company with a broad line 
of high-performance components and 
electronic systems. A company with a 
networking point-of-view, an end-to-end 
capability, and the people and resources 
to assure all-out technical support. 

AT&T. 

Ready now to offer you the total 
commitment to quality and reliability that 
we've always insisted on in the systems 
and products we develop for ourselves. 

Ready now to deliver solutions. 


WE®32100, 
heart of the first 
full 32-bit chip set. 


We'll keep you on the 
leading edge. 
Because that’s where 
AT&T Bell Laboratories 
keeps us. 
Our new 82-Bit UNIX™ 

Microsystem, for 

example, delivers 
performance others only 
promise. It’s a chip set 
that’s 100% complete, 
100% CMOS, and 
100% TT L-compatible— 
fully able to reduce your 
design time by as much as 
50 percent. 

In data communica- 
tions devices, we're state- 
of-the-art every step of 
the way. (As you might 
expect from the company 
that developed the world’s 
biggest, most reliable 
communications 
network.) 

Right now, for exam- 
ple, AT&T is the only 
company in volume pro- 
duction of a microprocessor- 
controllable, single-package 
modem that can handle 
up to 2400 bits per second. 

Our Digital Encryp- 
tion Processor is the 
only software- 
programmable, 


Few remember 


James Mollison, 


When off-the-shelf won’t do, our advanced 
custom design gives you the edge. 


encryption processor available. 

And our X.25 Protocol Controllers 
offer the widest range of applications, 
from PCs to satellites. 

In memory, not only are we cur- 
rently delivering an American-made 
256K DRAM, but we offer a range of 


the second man to fly solo 
across the Atlantic, because 
‘Lindy’ did tt first. 


PROMISE YOU 


UST THE FASTEST 


eading-edge specialty memories. 

And our third-generation, single- 
chip Digital Signal Processor gives you 
the edge you need to design-in superior 
system performance at a competitive 
orice. 


New ST” Connector doubles your connections. 


_ Count on AT&T's advanced tech- 
nology to help you move your product 
out the door on schedule. 


Advanced custom design 
| capability. 
Nobody knows better than you— 
moving to market first, and staying 
there, can require custom designed 
components. 

At AT&T, we'll get involved at any 
stage of your product design—from lay- 
out to prototype to production. We'll 
support you with the industry's most 
advanced CAD/CAM software, rapid 
prototype turnaround, and unsur- 
passed volume manufacturing capabil- 
ity. Everything you need to ensure the 
success of your product—on your manu- 
facturing line and in the market. 

Your specialized interconnection 
needs will be taken care of—from flexi- 
ble printed wiring to multilayer boards 
to hybrid ICs—all produced with our 
high standards of quality and reliability. 

We'll meet your application- 
specific IC needs with expert design 


and engineering personnel. And with 
powerful CAD software that helps 

make sure your devices work the first 
time. The commitment and resources 


to deliver solutions—that’s what makes 
AT&T, AT&T. 


It all takes power. 
AT&T's board-mounted 
power products cut 
design time with 
unmatched flexibility. 
Our low profile power 
converters are modular 
in design and about one 
quarter the size of con- 
ventional DC/DC circuit 
board converters. So 
they can be mounted in 
more places. And in the 
tightest situations. 

Whatever your 
a power needs, from 
board-mounted to off-line switchers, we 
can work with you to develop a system 
to meet your needs. 


Networking products that lock-in 
the future. 
For local or long-haul transmission, 
AT&T offers a complete family of fiber 
optic products and apparatus. 

In local area networks, our new 
ST™ Connector can actually double 
your network connections—or double 
the distance between connections— 
without affecting the fiber optic cable 
or electronics. 

And for high performance data 
transfer, AT&T’s ODL® 50 and ODL® 
200 Lightwave Data Links, with bit 
rates up to 200 Mb/s, incorporate the 
latest optical and integrated circuit 
technology. These products, as well as 
our ODL RS232-1 Fiber Optic Modem, 
a high performance data interface, 
readily mate with the ST Connector. 

Our newest addition to the AT&T 
lightwave family—the ASTROTEC™ 
ceramic laser module—is a reduced-size, 
long-wavelength laser that offers highly 
reliable, low cost performance. 
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superior buried microvias in multi ayer 
printed wiring boards. 

News in ac plasma. 
AT&T has just introduced a new light- 
weight, compact ac plasma display for 
alphanumeric and graphic images. It 
offers excellent visual characteristics in 
virtually unlimited applications. 


We'll work with you, all the way. 
Call us right from Day One, and we'll put 
our expertise at your disposal. Call us 
when you hit a snag, and we'll work out a 
solution together. After all, we’ve got the 
world’s greatest problem-solvers on 
call—the men and women of AT&T Bell 
Laboratories. 

For more information, phone AT&T 
at 1800 372-2447. We'll help you put 
wings on your concept, and “first” on 
your product. 

(In Europe, phone AT&T Micro- 
electronics in Munich, Germany, at 


089/95970. Telex 5216884 attm d.) 
© 1986 AT&T Technologies, Inc. 
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MAIL THIS COUPON FOR MORE ABOUT ATeT PRODUCTS | 


THAT CAN HELP GET YOUR IDEA OFF THE GROUND. 


(For fast action, call us at 1800 372-2447.) 


& UNIX’ Microsystem (32-bit) Ee Capacitors 
iz MOS Integrated Circuits 


ol Communications ICs 


2 Miniature Mercury Wetted Relays 


ie Digital Signal Processors lg Electronic Circuit Transformers 
Memory and Inductors 
__| Application Specific ICs 
|_| Cable & Wire 
Pe Fiber Optic Products —Electronic Wire, Cable, Mechanical and Elec- 
a9 _ODL Data banks ODL ata Tikerfacks trical Protection Devices, Cross-Connection, 
ASTROTEC™ Cer ane Facer Modules Roki Premise Distribution Components, Connectors, 
and Passive Components, ST™ Connector, Network Interfaces 
Lightguide Fiber Products, Lightguide Apparatus 
__} Interconnection Products | Be Please send me a complete list 
—Multilayer Printed Wiring Boards, of AT&T components and 
 eap ai Sones Circuits, Multi-Fiber electronic systems. 
An EaE ee Creu Mal ne ee KB 
dh al ay Cae 555 Union Blvd., Allentown, PA 18103 
a Power Products se ans, 
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TRANSISTOR ARRAY 


A quad monolithic npn-transistor 
array, the MAT-04, offers close 
matching of transistor parameters. 
At 25°C, the highest grade models 
(MAT-04A and -04E) spec 400 min, 
800 typ hrr. Gain matching is within 
2% max. Offset voltage for the units 
is 150 »V max, and maximum input 
offset currents (at I-=100 wA) are 
D> nA. 

Over -25 to +85°C, the MAT- 
04E specs an hrg of 225 min, 625 
typ. Maximum offset voltage is 210 
wV. Over —55 to +125°C, the MAT- 
04A specs hrz of 175 min, 475 typ. 
Its maximum offset voltage is 250 
wV. At 25°C, both units spec 40V 
min BV ceo, 60-mV max VcESAT) (at 
Ic=1 mA), 5-pA typ Iczo, and 300- 
MHz typ gain-bandwidth product. 
Input and output capacitance for all 
units is 40 and 10 pF typ, respec- 
tively. Packaged in 14-pin epoxy and 
hermetic DIPs, industrial- and mili- 
tary-range MAT-04 devices cost 
$5.40 and $10.40 (100), respectively. 

Precision Monolithics Inc, Box 
58020, Santa Clara, CA 95052. 
Phone (408) 727-9222. TWX 910- 
338-0218. 
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CURRENT-MIRROR FET 


By providing access to a few source 
cells (of its many thousands), the 
MTP1ON10M SENSEFET power 
MOSFET allows you to sense the 
current flowing in the device’s load 
without the necessity of placing a 
resistor in the load path. You can 
measure the current flowing in the 
sense cells by placing a resistor 
from the sense-cell terminal to the 
negative load return. This current 
represents the current conducted 


EDN July 10, 1986 


ICs and Semiconductors 


by the power MOSFET, divided by 
the ratio (about three orders of 
magnitude) of active cells to the 
number of sense cells. The 100V, 
10A MOSFET specs 0.252 on-re- 
sistance. Continous sense current 
peaks at 6 mA; pulsed sense current 
is as high as 14 mA. The device is 
housed in a 5-lead TO-220 package. 
$1.65 (100). 

Motorola Semiconductor Prod- 
ucts Inc, Box 20912, Phoenix, AZ 
85036. Phone (602) 244-4911. 
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ERASABLE CMOS PLD 


You can substitute a PAL C 22V10, 
a CMOS PLD, for a bipolar 22V10 
PLD and take advantage of the 
CMOS part’s reprogrammability 


and lower power consumption. The 
PAL C 22V10 matches the timing 
parameters of the Am22V10A (25- 
nsec worst-case propagation delay), 
but consumes 80 mA vs the bipolar 
part’s 180 mA. It can replace 10 
other 24-pin PLDs as well: the 
20L10, 20L8, 20R8, 20R6, 20R4, 
121.10, 14L8, 16L6, 18L4, and 20L2. 

You reprogram the part under an 
ultraviolet lamp, and thus you can 
change your design or use the part 
in another system. Two speed op- 
tions are available for each grade of 
device: 25 and 35 nsec for commer- 
cial parts, and 30 and 40 nsec for 
devices specified over the military 
temperature range. Depending on 
speed option, commercial chips in 
plastic DIPs cost $28.35 or $17.25; 
military versions in cerdips cost $72 
or $45 (100). 

Cypress Semiconductor Corp, 
3901 N First St, San Jose, CA 
95134. Phone (408) 943-2666. 
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D/A CONVERTER 


The Bt450 monolithic triple 4-bit 
D/A converter operates at speeds as 
high as 70 MHz. The device inte- 
grates three 4-bit video DACs, a 
16X12-bit dual-port color-look-up 
table, a 3X12-bit dual-port overlay 
palette, and a microprocessor inter- 
face. It supports as many as 19 
simultaneous colors from a palette 
of 4096. 

In computer-graphics applica- 
tions, the chip generates RS-343A- 
compatible red, green, and blue 
video signals, including syne and 
blank, and drives doubly terminated 
75Q, coax directly, without requir- 
ing external buffering. Differential- 
and integral-linearity errors are 
less than +%4%6 LSB and +% LSB, 
respectively. The device dissipates 
550 mW and operates over 0 to 
70°C. In a 28-pin hermetic ceramic 
DIP, $26 (100). 

Brooktree Corp, 9950 Barnes 
Canyon Rd, San Diego, CA 92121. 
Phone (619) 452-7580. 
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COPROCESSOR 


The VL82C389 message-passing co- 
processor (MPC) implements mes- 
sage-passing and -control functions 
on Multibus II-based systems. The 
chip controls solicited messages, 
such as DMA transfers, and unsolic- 
ited messages such as interrupts. It 
provides 32 multiplexed data/ad- 
dress lines, six parity lines, seven 
bus-arbitration lines, 12 lines to con- 
trol information transfer, and six 
handshake lines for Multibus II’s 
parallel system bus (iPSB). It also 
controls the system’s local buses 
and interconnect buses, thereby re- 
ducing the load on the system’s 
CPU. The chip can interact with 
68000 family Ps in addition to the 
80186, 80286, and 80386 wPs and is 
housed in a ceramic, 149-pin pin 
grid array. Samples are available 
for $200; volume production is 
scheduled to begin in the 4th qtr. 
VLSI Technology Inc, Applica- 
tion Specific Logic Products, 10220 
S d5lst St, Phoenix, AZ 85044. 
Phone (602) 893-8574. 
Circle No 684 


12-nSEC PLDs 


Although they are functionally 
equivalent to common 20-pin PLDs, 
the Impact circuits furnish a 20% 
shorter propagation delay than typi- 
cal fast TTL devices—12 nsec vs 15 
nsec. The TIBPAL16L8-12, TIB- 
PAL16R4-12, TIBPAL16R6, and 
TIBPALI16R8-12 replace the 
PALI6L8B, PAL16R4B, PAL- 
16R6B, and PAL16R8B devices, re- 
spectively. The TIBPAL16L8-12 of- 


fers two 3-state outputs, and the 
other three each include four, six, 
and eight output registers. Outputs 
can sink at least 30 mA. Character- 
ized for operation between 0 and 
75°C, the parts consume 200 mA 
max. They operate from 5V+5% 
supplies and come in 20-pin DIPs or 
chip carriers. $6.50 (1000). Deliv- 
ery, 8 to 12 weeks ARO. 

Texas Instruments Inc, Box 
225012, Dallas, TX 75265. Phone 
(214) 995-2011. 
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TRANSCEIVER 
The MAX232 meets EIA RS-232C 
specifications, operates from one 5V 
supply, and replaces the +12V sup- 
plies and two interface ICs common- 
ly used in RS-232C communications 
links. The transceiver comprises 
dual RS-232C transmitters, dual 
RS-232C receivers, and a voltage- 
converter block that transforms 5 to 
10V and +10 to —10V. The +10V 
charge-pump voltage converters 
use four external electrolytic capaci- 
tors; the converters’ chopping fre- 
quency is internally set to 16 kHz. 
The transmitter inputs are TTL and 
CMOS compatible, and the logic 
threshold is set at 1.5V when 
Vec=5V. 

The outputs’ slew rate is limited 
to a value less than 30V/usec. Pow- 
er-down output impedance is 3000 
min when Vcc equals OV and +2V is 
applied to the outputs. Input imped- 
ance is between 3 and 7 kQ. $3.60 to 
$7.20 (100). 

Maxim Integrated Products, 510 
N Pastoria Ave, Sunnyvale, CA 
94086. Phone (408) 737-7600. 
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DISK-DRIVE IC 


The CS-279 disk-drive IC, a step- 
per-motor driver and logic interface 
for floppy-disk drives, provides all 
the logic functions needed for a 
standard disk drive. The IC also 
contains two high-current bridge 
outputs that you can connect direct- 
ly to a bipolar stepper motor. In 
addition, it has high-current, open- 
collector outputs that you can con- 
nect directly to a host computer or 
interface. 

Three comparators on the IC can 
work in tandem with photosensors 
or switches to detect three signal 
types: index pulses, track-00 sig- 
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nals, and write protection. An on- 
chip pull-down resistor provides a 
current path for the sensors. The 
logic accommodates full or half step- 
ping, and the stepper driver pro- 
vides output currents as high as 275 
mA. An externally programmed 
one-shot determines the time delay 
for the ghost pulse; you can defeat 
the function by grounding the one- 
shot pin. The IC is housed in a 
28-pin plastic DIP. $4.50 (1000). 
Cherry Semiconductor Corp, 
2000 South County Trail, East 
Greenwich, RI 02818. Phone (401) 
885-3600. 
Circle No 686 


32-BIT CHIP SET 

The WTL 7000 Series comprises 
two 32-bit chips, the WTL 7136 and 
7137, that increase computation-in- 
tensive applications. The WTL 7136 
sequencer integrates a 33-register 
stack, vectored-interrupt circuits, a 


POLYMER MATERIALS 


Fail Safe. 


Epoxy encapsulants for long-term 


component protection. 


STYCAST® and UNISET® encapsulants are proven 
solutions for a wide range of environmental protection 


applications. They feature: 
@ MIL and UL rated products. 


@ A range of cures--UV, heat and room temperature. 


@ Compatibility with new polymers. 
@ Superior thermal conductivity. 


Product chemistry permits customization, including 
Clear, lightweight or low outgassing formulations. 


Play it safe. With proven encapsulants from 


Emerson & Cuming. 


77 Dragon Court 

Woburn, MA 01888 
1-800-TECHWAY (832-4929) 
(In Mass., 617/935-4850) 


Where there's a way. 


code and data breakpoint register, 
and timing and status registers. The 
chip also includes stall and abort 
circuitry that allows it to work with 
variable-latency memory systems 
such as caches and static-column- 
mode dynamic RAMs. 

The WTL 7137 integer processor 
and controller contains a 32-bit 
ALU, circuitry for shifting and 
merging fields of data, a 4-port reg- 
ister file with 32 registers, and a 
multiply/divide unit. You can config- 
ure the I/O of the bus in three ways: 
two bidirectional buses, one bidirec- 
tional bus, or an input bus and an 
output bus. 

Both chips are capable of execut- 
ing instructions in as little as 80 
nsec. Some instructions initiate par- 
allel operations, such as simultane- 
ous interrupt detection and multi- 
plication. Each device comes in a 
144-pin pin-grid-array package and 
dissipates less than 1W. A 2-chip set 


specified for 100-nsec operation 
__ Continued on pg 139 


@ —40°C TO 95°C STORAGE /OPERATION TEMPERATURE 
@ LOW POWER/HIGH CONTRAST/WIDE VIEWING 

@ DICHROIC/PHASE CHANGE TYPES 

@ PLASTIC PROTOTYPE/GLASS PRODUCTION/DOT MATRIX 
@ COMMERCIAL/MILITARY STANDARDS 


EMERSON & 
CUMING INC 


a GRACE Co. 
Polymer & Electronic Materials 


@ CUSTOM MODULES 
@ 2T0 4 WEEKS DELIVERY 


POLYTRONIX, INC. 


P. O. BOX 833024, RICHARDSON, TX 75083 
(214) 238-7045 
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Look at all the FACTs 
that go into computers. 


When it comes to computer de- 
signs, there’s one fact you shouldn’t 
overlook: Fairchild Advanced CMOS 
Technology. 

The highest performance CMOS 
logic family available, FACT is a com- 
prehensive, rapidly growing product 
line. With a number of features ideal 
for computer applications from PCs 
to minicomputers. 

Features such as higher speed. 
FACT’s high-speed propagation 
delays are better than 5ns for gate 
functions and typically don’t change 
more than 2ns over the entire operat- 
ing voltage range. 

Power consumption is just as 
impressive — typically 10 w.W per gate 
quiescent, the lowest in the field. In 
fact, FACT uses 2-3 orders of mag- 
nitude Jess power than any competing 
technology. So your system reliability 
and packing densities are enhanced, 
power supplies can be made smaller, 
and heat dissipation hardware can be 
significantly reduced. In some cases, 
it’s done away with altogether. 

And line driving characteristics? 
FACT offers Ip/Io,, dynamic output 
current drive specifications of — 75/86 
mA. Which guarantees 50 2 trans- 
mission line driving and more efficient 
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bus driving. FACT’s very low output 
impedance lets you drive highly 
Capacitive nodes and bus architec- 
tures common to all mini and 
microcomputer applications. While 
eliminating the need for any external 
or additional buffering. 

There’s still more: 

FACT provides the highest noise 
immunity available. Its input protection 
diodes help suppress transient noise in 
your application. And FACT is ee 
able in SOICs, and plastic om 
or ceramic DIPs. — 

For more infor- \4™ 
mationandafree \\S &s. 
FACT data book, call, 
your local sales office or distributor. 
Or contact The Fairchild Customer 
Information Center at 1-800-554-4443, 

Because it’s time your computer 
designs took advantage of all the 
FACTs. 


©1986 Fairchild Semiconductor Corporation. The FACT 
logo is a trademark of Fairchild Semiconductor Corporation. 


We're taking Ad Code C09 
the high ground. 


FAIRCHILD 


A Schlumberger Company 


F YOUR 
DISTRIBUTOR'S 
SALES TEAM THINKS 
NIX ARE THE GUYS 
WHO GUARD 
ARABIAN HAREMS, 
YOUR DISTRIBUTOR 
ISN'T ARROW. 


There are only two kinds — those who tell you to call 
of distributors in this world. someone else. 

Those who can answer a Its no secret that Arrow is 
design engineers technical —_ in the former category. 
questions and those who can't. For every brand they sell, 

Those who help you they work hard to be 
solve your problems, and technically knowledgeable. 


Huntsville, AL, (205 ) 837-6955. Phoenix, AZ, (602) 968-4800. East Bay, CA, (415) 487-4600. Los Angeles, CA, (818) 701-7500. Orange County, CA, (714) 838-5422. Sacramento, 
CA, (916) 925-7456. San Diego, CA, (619) 565-4800. San Francisco, CA, (408) 745-6600. Denver, CO, (303) 696-1111. Wallingford, CT, (203) 265-7741. Clearwater, FL, ( 813) 
576-8995. Ft. Lauderdale, FL, (305) 429-8200. Melbourne, FL, (305) 725-1480. Atlanta, GA, (404) 449-8252. Chicago, IL, (312) 397 3440. Indianapolis, IN, (317) 243-9353. 
Cedar Rapids, IA, (319) 395 7230. Baltimore, MD, (301) 995-0003. Boston, MA, (617 ) 933-8130. Detroit, MI, (31 3) 971-8220. Grand Rapids, MI, (616 ) 243-0912. Minneapolis, MN, 
(612) 830-1800. St. Louis, MO, (314) 567-6888. Manchester, NH, (603 ) 668-6968. Fairfield, NJ, (201) 575-5300. Marlton, NJ, (609) 596-8000. Albuquerque, NM, (505) 243-4566. 
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This is especially true when 
it comes to Intel. 

In addition to their own 
nationwide training pro- 
gram, Arrow’ Advanced 
Technical Specialists get a 
minimum 80 hours of 
technical training =» 
from Intel—the kind - 
of rigorous tech- 
nical training that 
would send a less 
committed salesperson 
back to the stereo shop. 

But Arrow employees 
have always been highly 
committed. After all, most of 
them are stockholders in 
the company. — 

Which gives them a pride 
of ownership that works to 
your advantage. 

They’re proud of their 
inventory management 
system. It’s the first real-time 


inventory system in the world. 


They're proud of their per- 
sonal service. Which is why 
you can call Arrow at 10:00 
a.m.and get your part hand- 


carried to you by 1:00 p.m. 
And they're especially 

proud of their partnership 

with Intel. Because they 

can provide you with the 

answers to specific technical 


%, problems. For every- 


Accurately. As a result, 
design hassles and 
your time to market are 
dramatically reduced. 

If youre looking for a 
distributor who can really 
speak your language, call 
1-(800)-645-1430. Or contact 
your nearest Arrow Distri- 
bution Center and ask for 
one of our Intel Technical 
Specialists. 

They'll give you all the 
right answers. Because they 
understand your questions. 


ARROW. 
THE AUTHORITY 


ON INTEL. 


Long Island, NY, (516) 231-1000. Rochester, NY, (716) 427-0300. Syracuse, NY, (315) 652-1000. Raleigh, NC, (919) 876-3132. Winston-Salem, NC, (919) 725-8711. Cleveland, 
OH, (216) 248-3990, Columbus, OH, (614) 885-8362. Dayton, OH, (513) 435-5563. Tulsa, OK, (918) 665-7700. Portlaid, OR, (503) 684-1690. Philadelphia, PA, (215) 928-1800. 
Pittsburgh, PA, (412) 856-7000, East Providence, RI, (401) 431-0980. Austin, TX, (512) 835-4180. Dallas, TX, (214) 380-6464. Houston, TX, (713) 530-4700. Salt Lake City, UT, 
(801) 972-0404. Seattle, WA, (206) 643-4800. Milwaukee,W1, (414) 792-0150. San Juan, PR, (809) 723-6500. Montreal, CAN, (514) 735-5511. Ottawa, CAN, (613) 226-6903. 


Quebec City, CAN, (418) 687-4231. Toronto, CAN, (416) 661-0220. 
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*UNIX is a registered trademark of AT&T. © 1986 Intel Corporation. 
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costs $385. Samples are available 
now; production quantities will be 
available in September. 
Weitek Corp, 1060 E Arques Ave, 
_ Sunnyvale, CA 94086. Phone (408) 
738-8400. 
Circle No 689 


VIDEO IC 


The Am8158 is a programmable vid- 
eo-timing controller for high-resolu- 
tion bit-mapped graphics systems of 
1kx1k pixels or more. The IC sup- 
ports a 125M-dots/sec clock rate and 
has nine programmable registers 
that contain the timing parameters 
for generating control signals. It 
generates the necessary synchroni- 
zation signals for the CRT display 
and other devices—for example, an 
Am8150 display refresh controller 
and an Am8177 video shift register 
—in a graphics system. You can 
program the number of pixels per 
memory access, memory accesses 
per scan line, and scan lines per 
frame, as well as the pulse widths of 
the synchronization signals. In a 
28-pin ceramic DIP, $38.60 (100). 
Advanced Micro Devices Inc, 
Box 3453, Sunnyvale, CA 94088. 
Phone (408) 982-7448. 
Circle No 687 


FLASH A/D CONVERTER 


The MC10319 flash A/D converter 
performs a conversion every 40 
nsec, resulting in a 25-MHz sam- 
pling rate. It supplies TT L-compati- 
ble 3-state outputs that you can con- 
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nect directly to a pP bus. Input 
signals can range from 1 to 2V 
p-p—the appropriate range for 
video signals. Input impedance and 
capacitance are 16 kf. and 55 pF, 
respectively. An overrange bit is 
available either for overrange de- 
tection or for connecting A/D con- 
verters to produce a 9-bit conver- 
sion circuit. 

The device uses 256 comparators 
that feed a Grey-code translation 
circuit. It requires a 5V+10% sup- 
ply and a negative power source 
between -—6 and —8V. Typical 
power dissipation is 618 mW. The 
chip comes in a 24-pin ceramic DIP 
and is specified for temperatures 
between 0 and 70°C. $19.97 (1000). 

Motorola Inc, Bipolar Analog 
Integrated Circuits Div, 7402 S 
Price Rd, Tempe, AZ 85283. Phone 
(602) 897-3872. 
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COAXIAL TRANSCEIVER 


Over coaxial cable, the COM9064 
transmits and receives signals that 
conform to the IBM 3270 interface 
display-systems standard (type A). 
It allows peripherals such as termi- 
nals, displays, printers, and LANs 
to communicate with IBM 3274 and 
8276 control units. The chip pro- 
vides the capabilities of the manu- 
facturer’s COM9004 transceiver, 


but doesn’t require +12V supplies 
as the COM9004 does. 

The IC supports 2.35-MHz data 
transmission and reception over 
RG-62 coaxial cable. For cable 
lengths over 5000 ft, the IC auto- 
matically implements handshakes, 
parity generation, and error detec- 
tion. Built-in diagnostics allow a 
control unit to check the functional- 
ity of the coaxial connection and the 
COM9064. The chip is available in 
plastic and ceramic DIPs as well as 
cerdips. A plastic DIP costs $16.95 
(100). | 

Standard Microsystems Corp, 35 
Marcus Blvd, Hauppauge, NY 
11788. Phone (516) 273-3100. 

: Circle No 692 


CMOS uPs 

The G65SC802 and G65SC816 pro- 
vide 16-bit processing to systems 
- compatible with the G65SC00 family 
of CMOS wPs. The two devices 
maintain the 8-bit data bus of the 
G65SC00 family, but they provide a 


16-bit internal architecture. The 
G65SC802 is pin compatible with 
the G65SC02 pP, allowing you to 
upgrade G65SC02-based systems 
without hardware modification. The 
G65SC816 provides 24 address lines 
so it can access 16M bytes of memo- 
ry. It also supports dual-cache and 
DMA-cycle-steal operations. 

Both ICs offer 24 addressing 
modes and 91 instructions with 255 
op codes. A 16-bit register aug- 
ments the G65SC00 family’s direct- 
page addressing mode. They come 
in plastic or ceramic 40-pin pack- 
ages. $20 (100). 

GTE Microcircuits, 2000 W 14th 
St, Tempe, AZ 85281. Phone (602) 
921-6505. 

Circle No 698 
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AMERICAS BEST 
PROGRAMMERS 


Z-3000 HIGH VOLUME 
GANG/SET PROGRAMMER 
14000 27256s programmed per day. 


32 EPROMs simultaneously with 1 to 8 
DATA BLOCKS. 


16 Intel or Motorola MCUs at a time. 
64K to 256K bytes of DATA RAM. 
Simple one key programming operation. 


Two RS-232 ports with data transfer formats 
included. 


< e 


27-2500B IN-CIRCUIT 


MEMORY CARD PROGRAMMER 


Programs up to 32 memory cards with 
EPROMs or microcomputers at a time. 


Two 1.2 Mbyte DSDD floppy disk drives. 
Optional 20 Mbyte hard disk. 


Turnkey systems include programmer, ter- 
minal, custom interface hardware and soft- 
ware. 


Simple menu driven operation. 


Z-1000B UNIVERSAL 
PROGRAMMER 


Over 600 PLDs, EPROMs, EEPROMS, bi- 
polar PROMs and INTEL MCUs. 


Upgradeable PROM based software. 
Stand alone or PC/XT/AT operation. 


® Two independent RS-232 ports. 


64K or 256K bytes of DATA RAM. 


EXATRON handler interface is standard. 


Z-1200B TWELVE SOCKET 
GANG/SET PROGRAMMER 


@ 2716-27512, 1 to 4 DATA BLOCKS. 
® 64K to 256K bytes of DATA RAM. 
e Software personality. No plug-ins. 


ZAP SERIES low cost programmers for 
EPROMs and single-chip MCUs. 


Z-400 for bipolar PROMs and EPROMs. 


SUNRISE ELECTRONICS, INC. 
524 South Vermont Avenue 
Glendora, California 91740 

(818) 914-1926 
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POWER MOS DEVICES 
The MOSPOWER family of p-chan- 
nel power MOSFETs suit use in 
industrial and high-reliability appli- 
cations that normally would require 
bipolar power transistors. The 26 
devices feature source-to-drain 
breakdown voltages ranging from 
—60 to —200V; when turned on, the 
devices exhibit a resistance from 0.3 
to 2.40. The company’s Duramos 
process produces transistors with 
guaranteed gate-to-source break- 
down voltages as high as 40V. 

Packaging options include her- 
metic TO-3, hermetic TO-39, and 
plastic TO-220 packages, and an 
autoinsertable 4-pin DIP. $1.98 to 
$10.39 (100). Delivery, stock to 
eight weeks ARO. 

Siliconix Inc, 2201 Laurelwood 
Rd, Santa Clara, CA 95054. Phone 
(408) 988-8000. 
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Suitable for data-conversion and 
video circuitry, the CA8450 power 
op amp provides a 170-MHz band- 
width typ at unity gain when driv- 
ing a 500 load. Slew rate at unity 
gain is 160V/ysec. When operating 
as an inverting amplifier, the device 
has a settling time to 0.1% of 35 
nsec. It can drive a 7V p-p signal 


_into a 500 load at frequencies as 


high as 10 MHz. 

For video line-driving applica- 
tions, the CA3450 can source or sink 
75 mA (at voltages as high as 8V 
p-p) into or out of a 750 load. You 
can run the device from either one 
16V source or from dual 8 and —8V 
supplies. Using external terminals, 
you can compensate for offset volt- 
age and phase error. Housed in a 
16-pin plastic DIP, the chip is rated 
for operation over —25 to +100°C. 
$3.75 (100). 

RCA, Solid State Div, Box 3200, 
Somerville, NJ 08876. Phone (201) 
685-6426. 

INQUIRE DIRECT 


ECL RAM 


The DM10422A-7 ECL RAM pro- 
vides a worst-case access time of 7 
nsec for any of its 1024 bits. The 
24-pin device contains 256 ad- 
dresses, each with 4 bits. You can 
reconfigure the device, using block- 
control signals, to operate as a 
512X2- or a 1024x1-bit RAM. In- 
tended for scratch-pad memories 
and control-store applications, the 
device is compatible with 10K and 
10KH ECL signal levels. In addi- 
tion to a 7-nsec access-time model, 
the part is available in versions that 
have 10- and 12-nsec access times. 
Also, a version compatible with 
100K ECL logic is scheduled for 
availability in this qtr. In a ceramic 
DIP, $13 (100). 

National Semiconductor Corp, 
Box 58090, Santa Clara, CA 95052. 
Phone (408) 721-5540. 
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CMOS LOGIC 


The Fact family of logic devices 
meets JE DEC standards for bipolar 
T4HCXX Series devices; however, 
when the CMOS Fact ICs are in 
their quiescent state, they draw as 
little as Yiooo of the power of the 
T4HCXX devices. Typical gate 
propagation delays don’t exceed 5 


nsec measured over a supply-volt- 
Continued on pg 146 
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When you deal with the new 
Thomson Components-Mostek, theres 
no telling where youll run into a mem- 
ber of our management team. Which 
tells you a lot about the way we run 
our business. 

SO don't be too surprised if 
you bump into the boss in the fab. Or 
if the person you See Pouring Over a 
design workstation looks as if he be- 
longs to top management. Because 
chances are, he does. 

With the integration of the 
Thomson and Mostek lines, we now 
have the broadest product portfolio for 
a company our size. And with design 
to assembly and test manufacturing 
Capability on one site, our manage- 
ment sees to a smooth operation. 

What this means to you Is 
you dont have to rely on a dozen 
different semiconductor manufacturers 


} 
; 
; 


Pal 


for the parts you need. Or receive the 
impersonal service thats typical of too 
many really large manufacturers. You 
just Call us. 

We'll offer you advanced 
technology products, like our new line 
of local area network products. As well 
as a comprehensive range of telecom 
and datacom circuits: DSP modems, 
Codecs, filters, dialers. 

We can provide memory 
products for highly specialized applica- 
tions, like our ZEROPOWER™, Time- 
keeper™, and BIPORT ™ RAMs to the 
fastest 4Kx4 static RAM. As well as an 
offering of EPROMs and additional 
SRAMs. 

When it comes to micro- 
components, our products range from 
the COPS intended for low-end ap- 
plications and chip carrying cards to 
those with high computational power 


and on-chip dedicated peripherals 
(68000, 68200). 

We've also combined our 
24. HCMOS technologies with our aa- 
vanced Highland 2s" CAD system to 
create one of the most sophisticated 
gate array and standard cell semi- 
custom capabilites around. And while 
we're on the subject of services, Our 
10,000-square-foot VLF photomask 
facility provides high-quality photo- 
mask and reticle writing services on 
a project basis. 

In military products, you will 
find sophisticated products in NMOS, 
CMOS and Bipolar technologies, from 
JAN-Qual DRAMs to 16-bit 68000 
MiCroprocessors. 

We can also provide stan- 
dard product Bipolar digital and linear 
ICs. Whats more, most of these ICs are 
available in surface-mount and PLCC 


packages. 

To complete the picture, we 
offer a broad line of discrete products, 
from diodes, zeners and triacs to high- 
performance RF and microwave Com- 
ponents. And a complete line of pas- 
Sive capacitors and ferrite products, as 
well as hybrid circuits and GaAs laser 
products. 

Having a portfolio of products 
and services this comprehensive Says a 
lot about TCMC. And it says even more 
about our ability to help you with your: 
requirements, whatever they may be. 

So call, write or come by and 
visit. We'll show you Our facilities, Our PEeO- 
ple and our products. And while theres 
no telling where you'll find our manage- 
ment team, you can.be sure they'll 
do their best to helo with your com- 
ponent needs. 
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HERE’S A FEW OF THE WAYS 
THOMSON COMPONENTS-MOSTEK CAN HELP 
WITH YOUR REQUIREMENTS. 


MEMORIES 

MK48T02 — Timekeeper SRAM 

MK48Z02 — ZEROPOWER SRAM 

MK48C02 — Battery/Back-up SRAM 

MK41Hxx — 16K Very Fast CMOS SRAMs 
MK4501 — BiPORT FIFO 

MK4511 — BiIPORT RAM 

MK4801A — Fast SRAM 

MK6116 — CMOS SRAM 

ET2147 — Fast SRAM 

ETL2128 — CMOS SRAM 

ET2716 — 2K x 8 — NMOS EPROM 

ETC2732 — 4K x 8 - CMOS EPROM 

TS27C64 — 8K x 8 - CMOS EPROM 

TS27C256 — 32K x 8 - CMOS EPROM 
TS27C64 — 8K x 8 — One-time Programmable EPROMs 
TS27C256 — 32K x 8 — One-time Programmable EPROMs 
TS71180A & 81 — 1K x 8 — Bipolar PROMs 
TS71190A & 91 — 2K x 8 — Advanced TTL Bipolar PROMs 
TS71290C & 91 — 2K x 8 — Bipolar PROMs 
TS71321 — 4K x 8 — Bipolar PROMs 

1S71121 — 4K x 8 — Bipolar PROMs 

1S71641 — 8K x 8 — Bipolar PROMs 
APPLICATION SPECIFIC ICs 

Double level metal HCMOS gate arrays 

GA Series — 3 micron to 4,000 gates 

GB Series — 2 micron to 10,000 gates 

GC Series — 1.2 micron version of GB family 
Double level metal HCMOS standard cell family 
SA Series — 3 micron RAM, ROM, PLA, I/O 

SB Series — 2 micron 

MICROCOMPONENTS 

2900 family Bipolar microprocessors 

EF6800 family 8-bit microprocessors 

MK3880 — Z80™ family 

6800 family 8-bit peripherals 

68000 family 16-bit microprocessors 

68000 family 16-bit peripherals 

ET9400 family 4-bit microcomputers 

EF6804 family 8-bit microcomputers 

EF6805 family 8-bit microcomputers 

MK3870 family single-chip 8-bit microcomputers 
EF6801 family 

MK68200 family single-chip 16-bit microcomputer 
DATA COMMUNICATION CIRCUITS 

MK68590 Ethernet Controller 

MK68591/2 — Serial Interface Adapter 

MK5025 — ISDN Packet Switching (CCITT x .25) 
MKS027 — System Signaling #7 

MKS030 — STARLAN HUB chip 

MK5033 — G.P Manchester encoder/decoder 
MKS035 — STARLAN STATION chip 


TELECOMMUNICATIONS CIRCUITS — SWITCHING 
EFB7303 

EFB7310 

EF7332 

Er 7333 

MK5316 family of CODECs and filters 

ETC5054 CODEC and filter 

ETC5040 PCM filters 

MK5116 family of CODECs 

TELEPHONE SET DEVICES 

TEA3046 single-chip telephone 

MK5380 DTMF dialer 

MK5371 Series TonePulse™ dialers 

MK5375 Series TonePulse dialers 

TEA7031 Loudspeaker amplifier 

HIGH-SPEED DATA CONVERSION DEVICES 
HCMOS MASK PROGRAMMABLE FILTERS (MPF) 
TELECOMMUNICATIONS CIRCUITS/MODEMS 
EFG7515 — 212A modem 

EF7910 — Asynchronous monochip FSK modem 
TS68930/1 — Digital Signal Processor 
TS68950/1/2 — V.32 modem analog front end 
J-FET OP-AMPS 

Single, dual and quad 

BIPOLAR OP-AMPS 

Single, dual and quad 

COMPARATORS 

Single, dual and quad 

VOLTAGE REGULATORS/Fixed and adjustable 
POWER CONTROLLER/DRIVERS 

(LAMPS, RELAYS, TRIACS, MOTORS ...) 
MILITARY PRODUCTS 

JAN 16K and 64K DRAMs 

FIFO, BiPORT and SRAM memories 

JAN 68000 CPUs 

68000 family of 16-bit microprocessors/peripherals 
6800 family of 8-bit microprocessors/peripherals 
2900 family of 4-bit microprocessors/peripherals 
GA, GB and GC Series gate arrays 

SA and SB Series standard cell products 
DISCRETE PRODUCTS 

Thyristors, Triacs, Diodes, Rectifiers, Transils, Zeners, 
RF and Microwave Power Transistors 

PASSIVE COMPONENTS 

Capacitors (film, ceramic, tantalum) 

Non-linear resistors (varistors, thermistors) 

Soft ferrites (Ferrinox™, E Cores, U Cores, Toroids) 
Magnetic card readers 

SPECIAL PRODUCTS 

Custom hybrid circuits (thin; thick film) 


Fiber optic components (laser optical modules, transmitters, 


photodiodes) 
GaAs FETS; GaAs amplifiers, GaAs ICs 


THOMSON 


COMPONENTS 


EEA 


_MOSTEK 


For all semiconductor products (except RF): 
1310 Electronics Drive, Carrollton, Texas 75006 
214/466-6000 


For RF Components: 
Commerce Drive, Montgomeryville, Pennsylvania 18936 
215/362-8500 


AAAS 
SANT. 
SHAT 


For Passive Components: 


6203 Variel Avenue, Unit A, Woodland Hills, California 91367 


818/887-1010 


For Special Products: 
301 Route 17 North, Rutherford, New Jersey 07070 
201/438-2300 


Call or write for our Short Form Product Catalogue. 


Highland 2 is a service mark of Thomson Components-Mostek Corporation. Z80 is a trademark of Zilog. Inc 
Ferrinox is a trademark of Thomson. ZEROPOWER. TonePulse. BiPORT are trademarks of Thomson Components-Mostek Corporation 
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If your system is only using this many colors, 
isnt it time to Grow up! 


The INMOS IMSG170 Color Look-up board space and power consumption at 
Table offers a grown-up solution to video a lower cost. 
display color enhancements. It lets you The Color Look-up Table from 


INMOS. Designing with thousands of 


and your RGB analog display advance _. oa 
| colors just became child’s play. 


to a palette of more than a quarter 
million colors. Wee 
This programmable DAC conforms WR 
to RS170A standards with pixel rates Wh 
up to 50 MHz, in a 28 pin package. 
And to simplify things, the table 
integrates the functions of a 256 word 
x 18 bit color mapping table, three 6- 
bit DACs, 75 ohm drivers and micro- 
processor interface into a monolithic 
CMOS device. The result? Reduced 


INMOS Corporation, Colorado 
Springs, Colorado, Tel. (303) 630-4000 
Bristol, England, Tel. 0272-290-861 

Paris, France, Tel. (1) 687-2201 
Munich, Germany, Tel. (089) 319-1028 


Compare your computer design colors to these crayons. If the crayons win, call INMOS. 


# 
eg 
a de 


prted 
Seomlt 


cs 


~tsesseat watt 


$8 SF oN 


Crayola is a registered trademark of Binney & Smith, Inc. Used with permission. INMOS, es 4 and IMS are trademarks of the INMOS Group of Companies. 
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age range of 4.5 to 5.5V and 
3.8+0.38V. The manufacturer also 
guarantees operation of the parts 
over supply voltages from 2 to 6V. 

Commercial-grade devices 
(74AC/ACT) are specified over —40 
to +85°C. Outputs can sink or 
source 24 mA. These devices can 
drive 500 lines; military-tempera- 
ture-range devices (54AC/ACT) can 


Sone 


vane 


Leadership in CMOS/DMOS Technologies 


drive 75Q lines. The chips resist 
latch-up at forced input currents as 
high as 100 mA. The series includes 
octal buffers, octal latches, multi- 
plexers, gates, and flip-flops. $0.33 
to $9 (100). 

Fairchild Digital Products Unit, 
333 Western Ave, South Portland, 
ME 04106. Phone (207) 775-8783. 
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Pushing the leading edge of display technology, the Supertex family of 
HVCMOS* drivers & multiplexers permit major breakthroughs in computer 
graphics, electroluminescent, gas plasma, LCD & vacuum fluorescent displays. 
This advanced technology also opens up a wide range of applications in 
ultrasound imaging, robotics, telecommunications, test systems and high 


performance printers. 


High density HVCMOS drivers combine high speed with 


6839143 SUPTX 


PRODUCT VOLTAGE DESCRIPTION 


ANO!I 160 to 400V 
APO1 160 to 400V 
HVO01 60V 

HVO02 250V 


HV03&05 200 & 300V 


low power consumption to produce bright, high-resolu- 
tion images. Investigate HVCMOS.. . a most attractive 
alternative to cumbersome boards or hybrids. 


For complete specifications, application data or custom 
information, write or call: Supertex, Inc., 1225 Bordeaux 
Drive, Sunnyvale, CA 94088 (408) 744-0100. Telex 


8 N-Channel Low Leakage Common Source Driver 

8 P-Channel Low Leakage Common Source Driver 

16 Channel, 16 Level Gray Shade Push-Pull Output Driver 

16 Channel, High Current Open-Drain Output Driver 

64 Channel Serial to Parallel Converter with Open-Drain Outputs 


HV04 & 06 40, 60, & 80V 64 Channel Serial to Parallel Converter w/ Push-Pull Outputs 


HV10-18 140 & 160V 
HV30 180V 
HV5!1 & 52 


4 or 8 Channel Bilateral Analog Switch 
7 Segment Decoder w/ Open-Drain Outputs 
225 & 300V) 32 Channel Serial to Parallel Cnvnr. w/ High Voit. Open-Drain Outputs 


HV53 & 54 40, 60, & 80V 32 Channel Serial to Parallel Cnvrtr. w/ High Volt. Push-Pull Outputs 
*HVCMOS is a registered trademark of Supertex, Inc. 
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GaAs MICROWAVE ICs 


This series of GaAs monolithic mi- 
crowave ICs (MMICs), which con- 
vert RF signals to IF signals, has 
three additional members: the PM- 
CBO0301-A, the PM-CO0601-A, and 
the PM-CV08012-A. Each device in- 
cludes an RF amplifier, a mixer, a 
local oscillator, and IF amplifiers. 
The PM-CV03801-A accepts RF sig- 
nals with frequencies between 1 and 
3 GHz and provides an output be- 
tween 100 and 800 MHz. The PM- 
CO0601-A accepts signals ranging 
from 3 to 6 GHz and drives 50- to 
2000-MHz signals. The PM- 
CV0801-A is appropriate for input 
signals between 5 and 8 GHz, and it 
supplies an IF frequency of 50 to 
500 MHz. 

All three devices require 5V sup- 
plies. They come in 8-lead, 0.062- 
in.-thick surface-mount packages. 
Devices with optional external or 
internal local oscillators come in 


0.670-in.-thick packages. $50 
(10,000). 
Pacific Monolithics Inc, 245 


Santa Ana Ct, Sunnyvale, CA 
94086. Phone (408) 732-8000. 
Circle No 694 


BARREL SHIFTER 


The LSH82 parallel barrel shifter 
and normalizer performs shift or 
rotate commands on 32-bit words. 
Maximum propagation delay from 
input to output is as low as 42 nsec. 
In applications where a 32-bit sin- 
gle-pass barrel shift is necessary, 
the device can replace as many as 32 
SSI parts. It implements arithme- 
tic, logical, and circular shift in- 
structions for reformatting opera- 
tions. 
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Once you've gleaned the meaning of Buff-Amp‘" 
you'll know how to get the best features of high-speed 
op amps and high-performance buffers. From a 
single device! 

With Buff-Amp™ you get gains from +1 to+5 with- 
out sacrificing the 165MHz -3dB bandwidth. Linearity 
that is a true 01%, even with demanding 50 ohm loads. 
A 1mV input offset and 10y.V/°C drift. Plus freedom 
from oscillation across the entire gain range...without 
compensation. 

There's nothing academic about the specs of 
Buff-Amp™ in real-world operation at the system 
level. You can be sure of a 95MHz full power banda- 
width. A 15ns settling time to 0.05%. A100mA output 


How to enrich your high-speed, — 
low-gain vocabulary in 30 seconds or less. 


current. A 3000V/s slew rate. A 2.0ns rise time. 
And, in many designs, the ability to operate on +5V 
and 5mA—just 50mW of power. That’s unabridged 
performance in anyone's book! 

Buff-Amp™ is the astute choice for tasks such 
as driving flash A/Ds or matched lines, or buffering 
current-output DACs, in EW, ATE, and other 
applications. 

Now that you’ve taken 30 seconds to en- 
rich your high-speed, low-gain vocabu- 
lary, take a few more and call or write 
us for complete literature. Comlinea 
Corporation, PO. Box 20600, Fort — 
Collins, CO 80522, (803) 226-0500. 


| Comlinear 
J Corporation 
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POWER - 


“oP AMPS 


INDUSTRY'S LARGEST” SELECTION 


FAST DELIVERY ON ALL 13 MO DELS - 


% 


HIGH VOLTAGE 
+150V 40mA 
Slew Rate: 200V/ us ‘ 


HIGH CURRENT 
+50V 15A 
MIL Temp. Range 


CALL OUR 


_ APPLICATION HOTLINE: 
(800) 421-1865 © 
_ FOR OUR NEW 96-PG._ | 
-* POWER OP AMP . 
" HANDBOOK — 


.« DEDICATED TO EXCELLENCE» 


, APEX MICROTECHNOLOGY CORP. 
* 5980N. Shannon, Tucson, AZ 85741 USA 
France(6)907.08.24 BRD(06152)6003 
- Nippon (03) 244-3511 UK (01) 979 0123 
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ICs and Semiconductors 


The device features a 82-bit prior- 
ity encoder that enables it to auto- 
matically determine the correct 
shift for floating-point normaliza- 
tion. Input is provided on 32 input 
lines; the chip multiplexes the 32-bit 
output over a 16-bit output port. 
Operating from a 5V+5% supply, 
the IC consumes 30 mA max. In a 
pin grid array, $45.50; in a plastic 
LCC, $32.50 (100). 

Logic Devices Inc, 628 E Evelyn 
Ave, Sunnyvale, CA 94086. (408) 
720-8630. 

Circle No 696 


INTERFACE IC 


The IXSSE501 shaft-encoder inter- 
face IC delivers position and veloci- 
ty feedback from motors to micro- 
processors. The device provides 
index-pulse reading and differential 
line-receiver input functions. Index- 
pulse reading implements error de- 
tection and homing in addition to 
velocity control for high motor 
speeds. The RS-422-compatible, 
Schmitt-triggered differential line- 
receiver input provides accurate 
pulse counting and noise immunity. 

The device also features quadra- 
ture decoding to quadruple shaft- 
encoder line resolution. It has an 
8-bit digital design that allows high 
motor speeds: 38,000 rpm max with 
a 100-line encoder and a 2-kHz sam- 
ple rate, and 3000 rpm max with a 
2500-line encoder and a 4-kHz sam- 
ple rate. In a 20-pin DIP, $9.80 
(100). 

Ixys Corp, 142 Charcot Ave, San 
Jose, CA 95131. Phone (408) 435- 
1900. 
| Circle No 730 


CMOS EPROM 


This 64k-bit CMOS EPROM, the 
WS57C64, has an access time of 70 
nsec, providing bipolar-PROM per- 
formance. It features a power-down 
mode, which reduces power con- 
sumption from 300 to 1 mW; aver- 
age consumption is 150 mW. Using a 
proprietary programming algo- 
rithm, you can program the device 
in less than 16 sec. Programming 
voltage equals 12.5V. The EPROM’s 
outputs sink 16 mA and source 4 
mA; it guarantees an output hold 
time of 10 nsec. Epitaxial wafers 
ensure latch-up immunity for cur- 
rents as high as 100 mA, and ESD 
protection exceeds 2000V. $28 
(OEM qty). 

Waferscale Integration Inc, 
47280 Kato Rd, Fremont, CA 
94538. Phone (415) 656-5400. 

Circle No 729 


CMOS uP 
The CMOS HD63809E 8-bit uP is 
compatible with its NMOS 


HD6809E predecessor, but oper- 
ates at clock frequencies as high as 3 
MHz—50% higher than the 
HD6809E. The pP features 10 ad- 
dressing modes and two 8-bit accu- 
mulators, which you can use as one 
16-bit accumulator for 16-bit data 
manipulation. It incorporates a 16- 
and 8-bit data bus. You can choose 
between a 38-MHz version (638C09E) 
and a 2-MHz version (63B09E). 
Both versions come in 40-pin plastic 
DIPs. The HD68BO09E, $9.50 (100). 
Hitachi America Ltd, Semicon- 
ductor & IC Div, 2210 O’Toole Ave, 
San Jose, CA 95131. Phone (408) 

435-8300. 
Circle No 695 
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. TECHNOLOGY SOLVES 
~FI/CEPT IMPLEMENTATIO 
~~ “IN ACMOS CH 
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Pp 


. Vee Replace up to 100 MSI 


* pars Ms aoe ~~ 4 devices with the world’s first 
- single-chip PCM transceiver. 


Designed for worldwide 
primary rate applications, 
the R8070 from Rockwell 
International is a telephony 
breakthrough. This single- 
chip solution accommodates 
all primary telephone carrier 
requirements in both North 
America and Europe. The 
R8070 T-1/CEPT operates 
with AT&T extended framing, 
Clear Channel, and European 
CEPT formats. 


Save on power, design engi- 
neering and component costs. 


Asa single-chip, CMOS . 
transceiver, the R80/0 mini- 
mizes board space require- 
ments with its VLSI imple- 
mentation. It significantly 
reduces power consumption, 
saves on component costs and 
reduces engineering design 
investment as well. To find 
out how the R8070 can help 
you build your next genera- 
tion I-1/CEPT communications 
system, talk to your Rockwell 
distributor or sales representa- 
tive or send for complete tech- 
nical literature today. 


% 


. Semiconductor Products Division 
° ra Rockwell International, PO. Box C, 
® . M.S. 501-300, Newport Beach, CA 92658-8902 


(800) 854-8099 In California (800) 422-4230. 
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SIEMENS 


SMP, AMS and OSM-B microcomputer board systems: 


Three —” = 
one concept _ 


Take advantage of the newperfor e@ AMs: 16 bit 


mance class represented by our Double eurocard format, 
OSM-B product line enhancing ‘multimaster system with 
the concept of the existing 8 and ~ asynchronous bus. Electrically 


16-bit ranges. The Open Siemens 
_ Multibus architecture is identical 
to the Multibus® Il specifications. — 
— {t offers full compatibility with the: 
—__ 8-bit SMP and 16-bit AMS boards — - 
already proven in numerous indus- 
trial te 


MULTIBUS 


equivalent to Multibus | with 
more than De boards | in the 
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DSP-filter software 
offers design help 


CO NOVICES 


Robert H Cushman, 
Special Features Editor 
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ou may already have noted that the task of 

designing filters for digital-signal-process- 

ing (DSP) systems is becoming a larger part 
of your job as more DSP pPs appear—for example, 
Analog Devices’ 16-bit fixed-point 2100 and NEC’s 
24-bit floating-point 77230. If you’re lacking experi- 
ence in DSP-filter design, and you find 
suddenly that you have to build such a 
filter, you may be able to postpone 
taking courses in DSP theory by rely- 
ing on one of the relatively new DSP- 
design software packages. 

Trying to design a digital filter is 
ordinarily a complex, computationally 
tedious challenge, and if the assign- 
ment is to develop a system of filters—for a high- 
speed modem, a speech recognizer, or an adaptive 
noise canceler, for example—nothing less than ex- 
pertise is required. But designing an individual 
lowpass, highpass, bandpass, or bandstop digital 
filter with one of the commercially available soft- 
ware packages is only an hour’s work. 

The cost of CAD software packages like these DSP 
filter-design programs may appear to be high, but 
you shouldn’t judge the cost of these programs 
against those for popular software packages. Rath- 
er, you should compare the prices with the cost of 
lost engineering efficiency. A program that cuts the 
time to design a basic filter from days down to hours 
is clearly a tool that enhances productivity. Applying 
more than one of these packages to a design problem 
can be beneficial as well, for in some cases they 
complement one another. In certain situations, pur- 
chasing these programs can be a better investment 
than enrolling in a college course on DSP-filter 
design. 
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3-D display of a swept frequency’s FFTs (Signal Technology In 
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Designing a basic lowpass, highpass, band- 
pass, or bandstop digital filter with one of 
the commercially available software pack- 
ages 1s only an hour's work. 


Table 1 lists software packages intended for DSP- 
filter design and analysis. All but the IEEE programs 
run on IBM PCs. Whitman Engineering’s Madcap 
(Modular, Access Design, Computer-Aided Processing) 
package also runs on the Apple II. The IEEE set—at 
least in the inexpensive book form—should be in every 
DSP designer’s library. These programs are the source 
programs that have been the foundation for all the 
other packages. The main additions in the other, more 
expensive packages are extensive user-friendly inter- 
faces. 


SUPPLIER 


_ ATLANTA SIGNAL _DFDP (DIGITAL : $1195. COMES ON 
PROCESSORS INC FILTER DESIGN TWO 5%-IN. 
770 SPRING ST | PACKAGE), FLOPPY DISKS, 
_ ATLANTA, GA 30308 


_| VERSION 2.0 WITH MANUAL. 


_ (404) 892-7265 


2 2 705-7900 : CESSING (197) 


SIGNAL TECHNOLOGY INC 
_ §951 ENCINA RD 
GOLETA, CA 93117 


ILS (INTERACTIVE 
LABORATORY 
SYSTEM) 


BASIC MODULE. 
| $1495 FOR PC-2 


_ (805) 683-3771 ADD-ON MOD- 
| ULE. COMES ON 
51%4-IN. FLOPPY 
| DISKS. 
_ SIGNIX CORP. 


49 PELHAM ISLAND 
WAYLAND, MA 01778 


(617) 358-5955 © 
WHITMAN MADCAP (MODULAR, | $1595. COMES ON 
___ ENGINEERING INC ACCESS DESIGN, TWO 5%-IN. 
520 S MAITLAND AVE COMPUTER-AIDED | FLOPPY DISKS, 
___ MAITLAND, FL 32751 __ | PROCESSING) | WITH MANUAL. 
____ (305) 628-4516 : |. 
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$995FORPC1. | 


Whitman’s Winthrop Smith Jr, creator of Madcap, 
demonstrated the program for us on his PC. Madcap is 
a good supervisory program, with a large capacity for 
files and the ability to perform fast Fourier transforms 
(FFTs). Smith has provided software hooks that allow 
the user to expand Madcap with other programs, such 
as Atlanta Signal Processors Ine’s DF DP (Digital Fil- 
ter Design Package) and assemblers for the Texas 
Instruments 32010 and 32020 DSP chips. When we ran 
Signal Technology’s ILS demonstration disk, we were 
impressed by its 3-D graphics. The ILS package is an 


RIPTION AND C 
INITIALLY COMMISSIONED BY TEXAS INSTRU- 
MENTS TO SUPPORT THE 32010 DSP uP. DOES 
NOT HAVE FFTs OR TIME RESPONSES BEYOND 
THE BASIC IMPULSE. PROGRAMS ARE IN FOR- 
TRAN. RUNS ON IBM PCs. 


poor AS A ne Ieee ACOUSTICS SPEC 


CIRCLE NO 614 _ 


‘|CIRCLENO 615 


CORRELATION, | 
oe PREDICTION , 


J, AND DECIMATION. 


THESE PROGRAMS PERFORM DSP-FILTER 
DESIGN AND MANY MORE OPERATIONS. FOR 
EXAMPLE, THEY CALCULATE MOVING AND EX- 
-PONENTIAL AVERAGES, ADD NOISE TO SIMU- 
LATE NOISY DATA, PERFORM LIMITING AND 
MODULATION, FIND EXTREMES IN DATA 
RECORDS, AND PERFORM AUTO- AND CROSS- 
CORRELATION. THE 3-D CEPSTRUM DISPLAYS 
ARE IMPRESSIVE. PROGRAMS ARE IN FOR- | 
TRAN. PACKAGE RUNS ON IBM PCs WITH 256k 
BYTES OF MEMORY. _ 
| SIMILAR TO ATLANTA SIGNAL PROCESSORS’ | CIRCLENO617_ ~~ 
NOT QUITE AS USERFRIENDLY,BUTHAS | 3 =———s 
IDER RANGE OF ANALYSIS FUNCTIONS, IN- | 
NG FLEXIBLE TIME-DOMAIN RESPONSE 
ER-GENERATED INPUTS, AND FFT ANALY- 
ROGRAMS ARE IN COMPILED BASIC. : 
GE RUNS ON. IBM PCs. AN 8087 VERSION 
LSO AVAILABLE. 


CAN SERVE AS A SUPERVISORY PROGRAM 
THAT RUNS ATLANTA SIGNAL PROCESSORS’ 
DFDP AS A UTILITY, ENHANCING DFDP WITH 

| FET ANALYSIS AND GREATER FILE CAPACITY. 
INCLUDES PROPRIETARY DISCRETE FOURIER 
TRANSFORM THAT, ACCORDING TO THE SUP- 
PLIER, IS SUPERIOR TO POWER-OFTWO FFT 
ANALYSIS IN ITS ABILITY TO CENTER FFT 
FILTERS ON THE FREQUENCY UNDER INVESTI- 
GATION. EXPANDABLE BY THE USER. PRO- 
GRAMS ARE IN COMPILED BASIC. PACKAGE 

RUNS ON IBM PCs AND APPLE lis. 
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extensive one; it provides more general scientific-com- 
putation features, beyond the DSP realm, and it could 
be a useful complement to DSP programs like those 
provided in the Atlanta DFDP and Signix Dispro 
(Digital Signal Processing Software) packages. 


Evaluation requires intimacy 


Demonstration disks are informative, but they don’t 
exercise a program’s full range of capabilities. By 
conducting a hands-on evaluation, you learn whether a 
package will work on your computer as you have 
configured it, whether you can obtain results right 
away, and whether the package continues to be useful 
as you ask more advanced design help from it. For our 
own hands-on evaluation we chose Atlanta Signal Pro- 
cessors’ DF DP and Signix’s Dispro. 

Both the DFDP and Dispro packages are easy to 
install and produce results quickly. Both run on an IBM 
PC with 256k bytes of RAM and two floppy disks. 
Unlike so much of the latest engineering and scientific 
software, these packages don’t need a hard disk and a 
math coprocessor, though at today’s low costs, an 8087 
is worth the investment. It’s essential, of course, to 
have a color-graphics card and some sort of graphics 
CRT monitor (a B&W monitor will do). 

We chose to exercise the programs by designing a 
400-Hz notch filter, like the ones that might be used to 
reject power-generator noise in an airplane. We in- 
tended to use ours in a voice-quality audio system with 
a 10-kHz sampling rate. We initially specified a sharp 
notch in order to put the two programs to a good test, 
and the programs in turn taught us a thing or two about 
filter design. 


Step by step, spec by spec 

Typing “DF DP” brings up the Atlanta package, and 
typing “RUN” brings up the Signix package. From 
then on, it’s mostly a matter of following the decision 
trees presented by sequences of screen menus. You 
don’t have to follow the manual to start getting results 
from DF DP. (By contrast, we found it was necessary to 
work through Dispro’s tutorial example before using 
Dispro with any confidence. In general, of course, it’s a 
mistake to bypass the manuals if you intend to get the 
most out of a package.) DF DP takes you step by step 
through a filter design; it’s therefore easy to use, but it 
allows you little choice in the order of tasks to be 
performed. Dispro is more flexible, or modular, allow- 
ing you to break out of the process and perform tasks in 
a sequence more to your liking. You can, however, 
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OPTION 


Fig 1—This section of the DF DP program code shows the program’s 
estimation of the orders of standard IIR filters that will meet the 
specifications entered in a previous step. You then select a filter type 
by hitting the appropriate key. 


increase the scope of DFDP if you buy the Whitman 
Madcap package, which treats DF DP like a utility. 
We first used DF DP to realize our notch filter in the 
form of an infinite-impulse-response (IIR) filter. DFDP 
consists of six IBM PC-DOS-type files, the most impor- 
tant of which are the three filter-design packages—one 
for IIR filters and two for finite-impulse-response 
(FIR) filters—and a code-generation program called 
CGEN, which converts the filter designs into source 
code for the TI 32010 DSP uP. Each of the three 
approaches to filter design has its own algorithm. 
First you determine what type of filter you want to 
design. One keystroke selects the DOS file for IIR- 
filter design, which produces filters that are digital 
equivalents of the familar analog types. The IIR mod- 
ule then asks you what particular frequency-selective 
characteristics you desire for your filter. You select the 
bandstop characteristic appropriate for your notch. 
Next, you enter the specifications of your design. We 
keyed in 10 kHz for our sampling rate and 390 Hz, 395 
Hz, 405 Hz, and 410 Hz for the corners of our notch. We 
indicated that our notch stopband would spec 0.001 
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Unlike so much of the latest engineering 
and scientific software, digital-filter-design 
packages don’t need a hard disk and a 


math coprocessor. 


Fig 2—A basic log-magnitude plot of our IIR filter’s notch (a) does not show quite as much detail as we would like. DFDP can provide an 
“exploded” view of the notch (6b). 


attenuation (—60 dB), and its passbands would spec 
only 10% ripple. The program returns estimates for the 
orders of the standard categories of IIR filters that 
meet your specification. This data gives you an idea of 
how much program and data space your filter program 
will use in the DSP chip, and as a consequence you'll get 
a rough idea of the computation time required. 

The program then asks you to choose which filter 
category you want (Fig 1). We chose the Chebyshev II, 
reasoning that we wanted minimum ripple distortion in 
our main passband and didn’t care how much ripple 
there might be in our stopband (as long as the 
stopband-attenuation spec was met). We learned later 
that either a Butterworth or Chebyshev I filter might 
have been a better choice. 

Next, the program starts flashing its “WORKING” 
message, indicating that the design computation is 
underway. On our PC, the first stage of this computa- 
tion took about two minutes. It would be an order of 
magnitude shorter, according to the company, for PCs 
having an 8087 coprocessor. In the absence of an 8087, 
the program, written in Microsoft Fortran, conducts a 
longer software simulation of the coprocessor. 

At the end of this first stage, the program stopped 
and asked whether we wanted the filter coefficients 
quantized for the 32010 DSP chip. (DFDP is biased 
towards the 320 because the program was originally 
commissioned by TI.) We answered “yes,” because we 
wanted to generate 32010 source code later. 

The “WORKING” message flashed for another two 
minutes. At the end of this period, the program deliv- 
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ered the specs of the filter that it has designed. It also 
gave us a discouraging message—that the filter did not 
meet our specifications. Part of the problem is that we 
had asked for the coefficients to be quantized for the 
16-bit fixed points of the 32010. Even 24-bit floating- 
point accuracy might not have been sufficient to realize 
the attenuation we specified. 

The program then displayed a wider range of choices. 
We could plot the design we had, or we could return to 
previous steps and adjust the parameters. Because we 
were simply interested in exploring the program’s 
capabilities, we chose the first option and hit the 
appropriate key to plot results. 


Plot options are extensive 


The plot menu provides a rich selection of graphic 
analyses. We chose a basic log-magnitude plot. The 
initial full-scale plot did not show much detail (Fig 2a), 
SO we answered the program’s prompt, “DO YOU 
WISH TO SEE EXPLODED VIEW?” in the affirma- 
tive to get a better look at the filter’s frequency profile 
in the vicinity of the notch. It didn’t meet our target 
specs, but it was not far off (Fig 2b). A nice feature of 
DF DP is that it gives you a plot of your design just 
when you are most likely to want it. Dispro forces you 
to change program modules and prepare the plot. 

Before leaving the plot section, we hit a key to obtain 
the impulse response of the filter design. We could tell 
at a glance how stable the filter was, ie, how quickly a 
transient died away and whether there might be a 
residual limit-cycle oscillation. Our design appeared to 
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Fig 4—Reducing the FIR filter’s stopband spec from 100 to 50 Hz (a) resulted in comparable attenuation with the same number of taps (447); 
b and c show the narrower stopband and the 100-Hz stopband of Fig 3b, respectively. Dispro’s ability to zoom in on graphic details, though 
adequate, was not as good as DFDP’s. Often we would revert to Dispro’s numeric printouts of amplitude for a finer look. 


have such a limit cycle at about 400 Hz, which, ironical- 
ly, was our stopband. 

We next exited from the plot routine and wrote our 
IIR-filter design to one of the two DF DP disks. At this 
point we were through with our 1-pass design and 
returned to the command level. 

Our next task was to gain access to the CGEN file, so 
that we could generate 32010 source code for the filter. 
The CGEN program asks you several questions as it 
prepares for its 32010 code generation: Where do you 
want to store the program? Where do you want to store 
the data? Where do you want the input to come from? 
Where should the output go? Where do you want the 
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initialization routine? By hitting the return key in 
response to each question, you direct CGEN to assign 
the memory locations, etc, by default. Later, after you 
know more about your application’s requirements, you 
can rerun CGEN to set up your own memory, input, 
and output assignments. 

We next obtained the hard copy of the source code by 
exiting from DFDP and using DOS’s TYPE command 
applied to the CGEN output. Then we could analyze 
how much memory space our IIR-filter code would 
require and how much execution time it would take. Of 
course, it had to be short enough that it would fit in the 
32010’s program-memory space and execute within the 
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sampling interval. For our application’s 10-kHz sam- 
pling rate, the sampling interval is 100 psec. Conse- 
quently, the 32010’s 200-nsec instruction-execution 
time leaves room for 500 instructions. According to 
CGEN, the IIR filter will take up more than 200 of the 
500 instructions, which is probably too high a price for 
the notch (it is, after all, a secondary function). We 
should relax the specs and see if we can pare down the 
filter’s order. We might also want to investigate other 
coding and other algorithms for implementing the 
notch. 

A nice feature of CGEN, as far as IIR filters are 
concerned, is that it automatically scales the gains of 
the biquadratic sections used in IIR filters so that 
overflow won’t occur. This capability relieves beginners 
of the worry that the DSP computations might over- 
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flow, with disastrous results. Without this feature, a 
designer would have to go through an involved trial- 
and-error gain-adjustment process. 

Another nice CGEN feature, which applies to both 
IIR and FIR filters, is that it’s intelligent enough to 
decide when to substitute space-saving 32010 multiply- 
immediate (MPYK) instructions for full multiply (MPY) 
operations. MPYK instructions contain a shortened 
13-bit version of the coefficient in their immediate field, 
so they don’t need a 16-bit location in data memory, as 
do MPY instructions. CGEN checks whether the 13-bit 
truncation will affect the product; if not, it substitutes 
the MPYK instruction. Because our IIR filter had 
rather extreme performance demands, the design could 
use no MPYK instructions. 

The reason it’s possible to use automatic code genera- 
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Once you know more about your applica- 

tions requirements, you can use the code- 

generation program to set memory, input, 
and output assignments. 


tion is that the code for each of the filter types can be 
standardized. All IIR filters, for example, can use the 
same sequence of a given DSP chip’s instructions: Only 
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the coefficients need be different. One problem with 
automation, however, is that CGEN always gives you 
the same code pattern and doesn’t allow you to make 
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Fig 5—We changed our approach to the design of the FIR filter by asking Dispro to give us a 101-tap FIR notch at 400 Hz. The program 
returned plots of several designs. Note how similar the plot of the 13-bit version (12 bits plus sign) is to that of the 24-bit floating-point design. 
The 8-bit version (seven bits plus sign), though degraded, might still prove useful in off-line applications employing low-end pPs. 
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your own optimizations. For this reason, the fact that shortcoming. Nevertheless, having CGEN is a conven- 
Dispro and other DSP design packages don’t have the _ ience, especially when one connects 32010 development 
equivalent of CGEN doesn’t prove to be a major hardware to the PC, for then within an hour’s time one 
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Neither of the filter-design programs tells 
you whether your specs represent intelligent 
tradeoffs between consumption of program 
space and sharpness of the notch. 


can go straight from entering specifications to making 
test runs of code on the target system (if the hardware 
has emulation capability). Then any lingering doubts 
about the negative effects of 32010 coefficient size and 
32010 arithmetic can be put to rest. 

We used the Dispro package to realize our bandstop 
filter in the form of an FIR filter, a structure that looks 
like a tapped delay line with the weighted signals from 
the taps summed for the output. The objective of the 
design was to determine how many taps were needed 
and then to develop the weighting coefficients. 

We chose a Kaiser-window-type FIR filter principal- 
ly on the basis of expediency. The KFIR filter, as 
Dispro refers to it, computes in seconds, compared with 
much longer times for Parks-McClellan FIR (PMFIR) 
filters. (On the Atlanta program, because we did not 
have an 8087, a PMFIR filter could have taken hours. ) 

Initially, we attempted to develop an FIR filter with 
the same specifications we had used for our IIR filter. 
Dispro quickly indicated that such requirements would 
be impossible to realize, even if we used the maximum 
allowable KFIR filter length (measured in taps: 1000 
for Dispro, 511 for DFDP). When we used DFDP to 
check FIR filter lengths for our notch, more than once 
the program falsely enticed us into proceeding with a 
design by indicating in its first estimation that a length 
shorter than what was really required would do the job. 
Only after performing several steps and time-consum- 
ing computations did DFDP notify us that the resulting 
filter didn’t meet our specifications. 


Programs don’t present tradeoffs 


We successively relaxed our notch’s specifications to 
see what sort of FIR notch we could achieve. We found 
that neither of the filter-design programs tells you 
whether your specification choices represent intelligent 
tradeoffs between consumption of program space on 
the one hand and sharpness of the notch on the other. 
Note that in Figs 3 and 4 both FIR filters have the 
same 447-tap length, and both have the same —40-dB 
attenuation for the stopband. But one has a very wide 
100-Hz stopband, while the other has a shorter 50-Hz 
stopband. We had arrived at the 100-Hz-wide stopband 
first and then thought we’d check to see how much 
longer an FIR filter we’d need to cut the stopband in 
half. Interestingly, the same 447-tap length provides 
almost as good attenuation. 

DSP experts, of course, are quick to assess these 
tradeoffs, because they have a much deeper under- 
standing of the relationships involved. For example, 
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when we described our results with the 447-tap FIR to 
John O’Donnell, the creator of Dispro, he explained that 
what we should have been looking at was the steepness 
of the transition bands, not just the width of the notch. 
Nevertheless, Dispro helped us explore many possible 
combinations of specifications rapidly and effortlessly. 

We soon realized that the code for all our filter 
candidates would be too long for the 32010 at the 
10,000-Hz sampling rate, so we decided to use another 
Dispro option to attack the problem in another way. 
Instead of giving Dispro our specs and seeing what 
filter length it would produce, we told Dispro that we 
wanted a 101-tap KFIR filter (this type of FIR filter 
must have an odd length). In this mode Dispro asked us 
what stopband we wanted for our notch and we keyed 
in 380 to 410 Hz, with an attenuation of —30 dB. 

Fig 5 shows various plots of notches based on these 
specifications. In addition to the basic floating-point 
design, there are plots for 15, 12, and seven bits 
(representing 16-, 13-, and 8-bit words when the sign 
bit is added). The results with rounded coefficients are 
of special interest to designers of DSP systems. They 
show that our code could employ the MPYK instruc- 
tions of the 32010 with no appreciable loss in perfor- 
mance. They also show that, though no current 8-bit uP 
could run our filter code in real time, an 8-bit processor 
might still prove useful for removing 400-Hz noise from 
stored data. 

One final note: We designed our filter with the TI 
32010 DSP chip in mind, but what’s really needed in 
these design packages is the ability to simulate the 
coefficient size and arithmetic manipulations of the 
many types of DSP chips now available. In addition, 
future packages should be able to simulate the perfor- 
mance of DSP systems composed of bit-slice compo- 
nents. EDN 
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Type MS Non-Inductive Power Film Resistors from 
CADDOCK optimize high-speed power switching: 


snc 


MS 28 


MODEL 


1. Caddock’s “Non-Inductive 
Design” can improve rise and 
fall times to minimize losses in 
power switching circuits. 


To keep the inductance to an absolute 
minimum, the special serpentine pattern provides 
for neigh- 
boring lines 
to carry the 
current in 
opposite di- 
rections to 
achieve 
maximum 
cancellation 
of flux 
fields over 
the entire 
length of the resistor. 


The result is a truly non-inductive resistor that 
is about as inductive as a straight piece of wire 
the length of the resistor body. 


This makes it possible for engineers to design 
new circuit configurations with superior non- 
inductive performance. 


2. Extended-life stability 
that is typically better 
than 0.05% per 1000 hours. 


Extended load-life tests at full power have 
demonstrated typical stability better than 0.05% 
per 1000 hours. 


Detailed stability data is included in the 
“Reliability Test Summary — Caddock Report #1” 
which is available on request. 


MODEL MS 244 


4 WATTS 


MODEL MS 221 


3 WATTS 


3. Critical resistance values 
extended by higher voltage 
and power ratings. 


Caddock’s Micronox® film resistor technology 
permits single-resistor voltage ratings as high as 
6000 volts to be combined with power ratings of 
12.5 watts at +25°C. This combination of power 
and voltage provides a critical resistance value of 
2.88 Megohms - more than 10 times higher than 
can be achieved with wire-wound construction. 


TYPE MS 


NON-INDUCTIVE 
POWER FILM RESISTORS 


The higher voltage rating of Type MS resistors 
also overcomes the resistance value limits impos- 
ed on wire-wounds by the minimum wire size and 
spacing. 


4. The special construction of 
Micronox® resistors assures 
high performance through harsh 
environments. 


Type MS Power Film Resistors are produced 
by firing high-stability Micronox® resistance 
films directly onto a solid ceramic core - in air - at 
+1400°F to achieve a structure with these special 
performance 
advantages: 


e Operating temperatures as high as + 275°C. 
e Repeatable temperature characteristics that 
include a TC of only 50 PPM/°C. 


e Verified reliability through environmental 
extremes encountered in both ‘down-hole’ oil 
exploration and deep-space instrumentation 
equipment. 


MODEL MS 310 


10 WATTS 


MODEL MS 26 


5. The family of Type MS Power 
Film Resistors includes 14 
models with single-resistor 
values to 30 Megohms. 


To overcome the construction and cost limita- 
tions inherent in wire-wound resistors, Caddock 
Micronox® film resistor technology gives circuit 
designers a practical balance between perfor- 
mance, value, size and cost, as the specifications 
for the Model MS 313 demonstrate: 


Sakis ee 
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e Non-inductive performance. 
e 12.5 watt power rating. 


e Resistance values from 50 ohms to 30 
Megohms. 


e Resistance tolerances from +1.0% to +0.1%. 
e Maximum operating voltage of 6000 volts. 


e Unit prices below $2.50 on 1000-lot orders for 
any value between 100 ohms and 200 Kohms. 


6. Overloads of 5-times rated 
power for 5 seconds and 20- 
times rated power momentary 
are standard on all models. 


After repeated 
power overload 
tests that apply 
5-times rated 
power for 5 se- 
conds, Type MS 
resistors have 
demonstrated 
stability typically 
better than 0.1% 


For even higher overload situations, Type MS 
resistors can be subjected to 20-times the rated 
power for one second. 


Caddock’s advanced film resistor technology is the source of these outstanding advantages - 
advantages that are matched by a 20-year record of outstanding ‘in-circuit’ reliability. 


Discover how easily these problem-solving resistors can improve the performance and reliability of your equipment, too. 
For your copy of the 20th Edition of the Caddock General Catalog, and specific technical data on any of the 
more than 150 models of the 13 standard types of Caddock High Performance Film Resistors, just call or write to - 


Caddock Electronics, Inc., 1717 Chicago Avenue, Riverside, California 92507 ¢ Phone: (714) 788-1700 © TWX: 910-322-6108 


HIGH PERFORMANCE FILM RESISTORS 
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_e@ 1280 x 1024 x 8 display (QG-1280) 


© 640x 480 x 8 display (QG-640) e 3D accelerator SPACE MACHINE’o 
_ © 85,000 vectors/second drawing speed e MicroVMS and RSX drivers 


Matrox now offers two new intelligent color graphics boards forthe | The QG-640 is the perfect solution for OEM's requiring the same 

Q-Bus. The QG-1280 and QG-640 provide the speed and resolution performance but with less resolution; 640 x 480, at 50% less co 

necessary to upgrade DEC’s MicroVAX and PDP computers into . 

Professional Graphics workstations. Unlike conventional graphics terminals the QG-1280 and QG-640 art 
| directly accessible from the Q-Bus. There are no slow serial _ 

The QG-1280 has a resolution of 1280 x 1024. The board’s drawing communication links. You ‘‘see”’ results immediately. _ 

‘Speed of 35,000 vectors/second means complex pictures are 

displayed in under a second. For solid modelling applications, an Let our new generation graphics boards ‘‘speed up” your 

_ Optional 3D accelerator module complete with Z buffer providesfast workstation design — today.  . 

_hidden surface elimination and shading. Call Toll Free: 1-800-361-4903 


‘cove matrox 


1055 St-Regis Blvd 
Dorval, Québec, Canada 
HOP 2T4 

Tel.: (514) 685-2630 
TIx: 05-822798 


_Q-Bus, DEC, MicroVMS, RSX, MicroVAX, PDP are registered trademarks of Digital Equipment Corporation. CIRCLE NO 146 
_ SPACE MACHINE is a registered trademark of Matrox Ltd. 


Software 


Analog simulator for 


pc-board design 


runs on IBM PC-based CAE workstation 


The PC Workbench package lets you 
construct an analog circuit, attach 
simulated test instruments, and 
view test results on a screen with- 
out building a breadboard circuit. 
The software, which is actually an 
upgrade kit for the PC, is similar to 
the vendor’s Analog Workbench 
package that runs on Apollo, Sun, 
and Hewlett-Packard workstations, 
except that it doesn’t have multiple 
viewing windows. 

The package uses Spice Plus, an 
enhanced version of the Spice 3 pro- 
gram, to perform its simulations. 
Spice Plus operates under Unix V, 
and so the package requires a 
32032 wP-based coprocessor board 


that provides this operating system. 
In addition to the 32032 uP, the 
coprocessor board contains 2M 


bytes of RAM. 

Software functions include circuit 
editing, spectrum analysis, and pa- 
rameter entry. Mock test instru- 
ments provide time- and frequency- 
domain measurements as well as de 
analysis. To facilitate board design, 
you can select optional packages 
that contain either a 500-part or 
50-part device library. Other op- 
tions include parametric-plotting 
and statistical-analysis modules. 
The kit costs $12,500; options range 
from $2500 to $12,000. 

Analog Design Tools Inc, 66 Wil- 
low Pl, Menlo Park, CA 94025. 
Phone (415) 328-0780. 

Circle No 620 


Low-cost pac 


kage for personal computers 


automatically routes 16-layer pc boards 


Three packages, Draftsman-EE, 
DC/Autorouter, and DC/Netlist, 
capture drawings, automatically 
route pe boards, and generate net 
lists, respectively. The programs 
run on IBM PCs and on the AT&T 
PC 6300. 

Using IBM’s enhanced graphics 
adapter, the Draftsman-EE graph- 
ics editor can produce 16-color, 
640 x350-pixel-resolution displays; 
in AT&T’s high-resolution mode, it’s 
capable of generating displays hav- 
ing 640 400-pixel resolution. Your 
design library may include pins, 
wires, buses, and traces as well as 
lines, ares, circles, and traces. In 
addition, the editor offers orthogo- 
nal-rubberbanding and zoom capa- 
bilities. 

DC/Autorouter can accept boards 
that have as many as 16 layers and 
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that are as large as 32X32 in’. A 
rat’s nest display shows the origins 
and destinations of all interconnec- 
tions. The autorouter package cre- 
ates output files, which you can edit 
with the aid of Draftsman-EE. You 
can use HP pen plotters or Gerber 
Scientific Instrument photoplotters 
to produce final artwork. 

DC/Netlist includes a_ net-list- 
compilation program and a net-list- 
linking program, Netcomp and Net- 
link. The package creates a list for 
each schematic page and includes 
common lines and bypass capaci- 
tors. Draftsman-EE costs $749; DC/ 
Autorouter costs $2498; and DC/ 
Netlist costs $295. 

Design Computation Inc, 10 
Frederick Ave, Neptune, NJ 
07753. Phone (201) 922-4111. 

Circle No 621 


165 


Software 


Graphically oriented development tools 
design embedded-software applications 


This set of computer-aided software 
engineering (CASE) programs, 
Structured Design Tools, automates 
the design of software for embed- 
ded-systems applications. The pack- 
age displays software designs 
graphically, so you can partition 
your project according to a hierar- 
chical structure and document the 
relationships among the compo- 
nents of the structure. 

Structured designs use graphical 
notations to partition software mod- 
ules, establish a hierarchy among 
the modules, and show data inter-. 
faces and control relationships.” 
Structured Design Tools enables. 
you to use structured-design tech- 
niques by automating the graphic 
functions of drawing and modifying 
diagrams. 


= nH 
mm a 


To optimize program develop- 
ment, the package selects and orga- 
nizes modules and module inter- 
faces. You must define functions and 
data in a structured-analysis specifi- 
cation; the package then preserves 
your definitions for the design phase 
of your project. 

A graphics editor helps you cre- 
ate and modify structure charts in- 


teractively. Using the editor, you 
can create, label, move, change, and 
delete each type of structure sym- 
bol on a chart. You can split or join 
diagrams, and you can also move 
groups of symbols. The package au- 
tomatically follows connections to 
other parts of your diagram in other 
files. 

The program runs on the compa- 
ny’s 856X software-development 
system, which includes an LSI-11/ 
73 board, as well as on members of 
the VAX family of computers. 
Prices range from about $4500 to 
$9500, depending on the host com- 
puter. 

Tektronix Inc, Box 14752, Port- 
land, OR 97214. Phone (800) 342- 
5348; in OR, (503) 629-1573. 

Circle No 619 


Programmable-logic-device design package 


simulates and tests complete systems 


PLD Master creates JEDEC code 
for PLDs (programmable logic de- 
vices). It runs on the manufactur- 
er’s Logician, Personal Logician, 
and MegaLogician engineering 
workstations—all of which include 
logic-verification software—and 
thus it can design, simulate, and 
test pe boards that contain PLDs 
and other digital components. The 
standard package includes three 
programming languages: Abel, 
Palasm, and Amaze. Any other PLD 
compiler that can generate a 
JEDEC file can also run on the 
system. 

In addition to using high-level 
languages, you can enter design de- 
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scriptions in the form of schematics, 
state-machine flow charts, and 
Boolean equations. Using this pack- 
age, you can generate programming 
files for PLDs such as PALs, 
PROMs, fuse-programmable and 
field-programmable logic arrays, 


and programmable logic elements. 
The package contains a data-man- 
agement program that organizes all 
files in a project and that detects 
and flags errors in your PLD devel- 
opment sequence. Executing an 
autorun command accelerates the 
debugging process. When the pro- 
gram is in high-speed mode, you can 
tailor the default commands in your 
menu to suit your project. The pack- 
age runs under the DNIX operating 
system and costs $6500. Shipping is 
scheduled to begin in August. 
Daisy Systems Corp, 700 Middle- 
field Rd, Mountain View, CA 
94039. Phone (415) 960-0123. 
Circle No 623 
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Software 


Computer-aided software-design package 


enforces consistency in code structures 


HP Teamwork/Structured Analysis 
provides computer-aided support 
for the specification phase of soft- 
ware development. The software is 
licensed from Cadre Technology 
(Providence, RI) and runs on the 
9000 Series 300 workstations. For 
wP-code development, you can com- 
bine the specifications this program 
produces with the HP 64000 logic- 
design system’s editors, cross com- 
pilers, and assemblers. 

The package includes a library, 
editor, consistency checker, and an- 
notator. A project library serves as 
the central database for all workers 
on a specific project. This library 
includes data dictionaries, data-flow 
diagrams, process. specifications, 
annotations, and project-manage- 
ment data. 


EE 


The package’s graphics editor en- 
forces rules for building data-flow 
diagrams and specifies their rela- 
tionships to other objects. Further, 
the editor manipulates models and 
other system entries only in accord- 
ance with these rules. 

The consistency checker detects 
specification errors within and be- 


tween data-flow diagrams, data-dic- 
tionary entries, and process specifi- 
cations. The program manages 
model configurations that allow the 
collection of data-flow diagrams into 
sets. You can initiate analysis at any 
level in the set and then proceed 
from there—either up or down the 
model set. 

If your program includes informa- 
tion that’s necessary to your system 
model but doesn’t fit into the stand- 
ard structured model, an annotator 
can capture and store that informa- 
tion. HP Teamwork/Structured 
Analysis is priced at $8500. Deliv- 
ery, 12 weeks ARO. 

Hewlett-Packard Co, 1820 Em- 
barcadero Rd, Palo Alto, CA 94303. 
Phone local office. 
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Debugger, simulator, and crossassembler 
can embed I/O commands in source code 


The Sim8096 debugger allows de- 
signers to debug 8096 code on IBM 
PCs, PC/XTs, and PC/ATs. The 
multiwindow display of the personal 
computer shows the source code, 
registers, stack, memory locations, 
timers, I/O ports, and pins. It also 
documents the program flow. 

You can scroll through the source 
code without executing it, single- 
step through the code, or run full 
speed until you reach a breakpoint. 
You can also set register traps. The 
debugger allows you to embed I/O 
stimulus commands in the source 
code itself, so you can exercise vari- 
ous I/O routines during stepping. 

At any time, you can choose to 
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issue I/O commands from your key- 
board. The package gives you access 
to the internal structures such as 
the A/D converter, the FIFO, the 
UART, various timers, and the in- 
terrupt structure. After debugging 
a program, you can dump the flow- 
graph and trace code to the system 


printer, thereby providing clear 
documentation for the code. 

In addition to the debugger, the 
company offers the Cys8096 cross- 
assembler for the IBM PC and an 
EPROM programmer that inter- 
faces to an IBM PC RS-232C port. 
You can use the same hexadecimal 
file for debugging and for program- 
ming EPROMs. Cys8096 cross- 
assembler, $295; EPROM program- 
mer, $245; Sim8096 debugger/ 
simulator, $995; Sim8096 demon- 
stration package, $39.50. 

Cybernetic Micro Systems, Box 
3000, San Gregorio, CA 94074. 
Phone (415) 726-3000. TLX 171135. 

Circle No 624 
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Software 


Terminal-emulation software packag 


Cc 


expands emulation zieaim of IBM PCs 


Using this PC-DOS terminal-emula- 
tion and file-transfer program, 
E}therTerm version 1.2, you can em- 
ulate a range of CRT terminals with 
your IBM PC or compatible comput- 
er. The package runs on personal 
computers equipped with 8Com 
Corp’s EtherLink network-control- 
ler board. (This board links personal 
computers to an Ethernet LAN.) 

The package handles third-party 
emulation programs by replacing 
the IBM PC’s BIOS interrupt 14H 
interface routines with its own in- 
terface code. The terminal emulator 
redirects interrupt calls from the 
PC’s serial port, which allows the 
emulation program to communicate 
with terminals from Honeywell, 
Hewlett-Packard, and Prime, 
among others. 

The vendor has validated a num- 


ber of third-party programs for the 
package. Included in the list of ap- 
proved software are programs from 
Walker, Richer, & Quinn (for DEC’s 
VT220 and the HP 2392 and HP 
2623 terminals), Grafpoint (for Tek- 
tronix’s 4105), and Performance 
Consulting Group (for Data Gener- 
al’s Dasher 210). 

The software package permits 
PCs to access asynchronous ports, 


3270 SNA sessions, X.25-based pub- 
lic data networks, and modem pools. 
PC-to-host file transfers can use ei- 
ther text or XModem file-transfer 
protocols. 

In addition to the EtherLink net- 
work-controller board, your person- 
al computer must have an 80-column 
display, 256k bytes of memory (or 
more), and PC-DOS version 2.0 (or 
later). The program can use either 
fiber-optic cable or standard or thin 
Ethernet coaxial cable. EtherTerm 
1.2 costs $300 for a single-user ver- 
sion; a server version that can han- 
dle as many as 20 personal comput- 
ers lists for $1500. 

Bridge Communications Inc, 
2081 Stierlin Rd, Mountain View, 
CA 94043. Phone (415) 969-4400. 
TLX 176544. 

Circle No 627 


Real-time operating-system software 
eliminates source-code manipulations 


The pSOS-68020 real-time multi- 
tasking kernel, the pHILE-68020 
file manager, and the pROBE-68020 
system debugger/analyzer form a 
family of real-time software compo- 
nents for the Motorola 68020 32-bit 
uP. Each component is a plug-in 
object-code module that operates in- 
dependently of its target hardware, 
memory location, or application. 
The pSOS-68020 supports dynam- 
ic creation and control of processes, 
message queues, multiple-event 
synchronization, dynamic allocation 
of variable- and fixed-size memory 
blocks, timing functions, and an I/O 
supervisor for user-installed driv- 
ers. The program occupies 5k bytes 
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of code. Its worst-case interrupt re- 
sponse is 15 psec, and a complex 
system call with a process switch 
takes less than 120 usec. 

The pHILE-68020 provides con- 
tiguous allocation, record locking, 
and selectable cache write-through 
features. It fits in 16k bytes of code 
and operates with any device. 

The pROBE-68020 is an analysis 
and integration tool for pSOS-based 


applications. It provides windows to 
view processes, queues, and other 
objects, and breakpoints that trig- 
ger on system activities such as 
state transitions, qualified system 
calls, and I/O operations. A profiler 
is included. 

All three products are upward 
compatible with versions that sup- 
port the 68000 and 68010 wPs. Each 
unit costs $3000, including 10 binary 
copies and one year of maintenance 
and support. 

Software Components Group, 
4655 Old Ironsides Dr, Suite 370, 
Santa Clara, CA 95054. Phone 
(408) 727-0707. TLX 757697. 
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Software 


Hardware-development tools 
link Ps, arrays, and PLAs 


The Master Schematic logic analyz- 
er and companion products let you 
create pP-based, PLA-based, or 
gate-array designs from schemat- 
ics. The logic analyzer provides 
schematic-capture capabilities for 
IBM PCs and compatible comput- 
ers. Its output can be pP code, 
ANSI PLA program files, or 
Fujitsu-compatible gate-array files. 

The logic analyzer and its suite of 
options—which include graphics 
schematic capture, Alice (Aldec 
logic in-circuit emulator), the Logic 
Networking Compiler, and various 
libraries—run on an IBM PC with 
an enhanced graphics adapter. The 
Master logic analyzer costs $2850; 
both net-list and logic-equation 
entry are available. The graphics 
schematic-capture option costs an 


Se SN 


additional $1600. Libraries of stand- 
ard ICs (such as 7400 TTL or 
CMOS) cost around $1250 each. 
The Master analyzer includes an 
interactive simulator, which runs on 
a standard IBM PC without any 
need for a coprocessor board. The 
simulator lets you set inputs and 
breakpoints and monitor outputs or 
circuit nodes. The analyzer can 
break a large schematic into seg- 


ments and produce different types 
of output for each segment. A $3000 
option, the Logic Networking Com- 
piler, produces code for multiple 
parallel wPs to replace circuits too 
complicated for a single processor. 
The Alice hardware/software 
package allows you to connect the 
design you created on the PC to its 
intended hardware environment, 
enabling you to debug your design 
before building it. The Alice hard- 
ware includes PROM and 8751 pro- 
grammers, 32 digital output lines, 
and 32 digital input lines. The hard- 
ware/software package costs $3900. 
Aldec-Automated Logic Design 
Co, 3525 Old Conejo Rd, #111, 
Newbury Park, CA 91320. Phone 
(805) 499-6867. 
Circle No 625 


LAN software pac 


kage interconnects 


CAE, CAD, CAM, and ATE systems 


A software package called Network 
automates the flow and coordination 
of design data throughout a prod- 
uct’s design cycle. It can convert 
and transfer data automatically 
among CAE, CAD, and CAM equip- 
ment as well as ATE. 

Because the package can move 
data among different databases, it 
eliminates the need for manual re- 
entry of data and lets you connect 
otherwise incompatible systems. 
The software also coordinates the 
release of jobs, revisions, and engi- 
neering changes. A computer-inte- 
grated-manufacturing program is- 
sues, via the LAN, memos that 
inform authorized individuals of a 
design’s current status. 
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To use this interface software, 
you must select conversion pro- 
grams for your CAD/CAM equip- 


ment. Conversion packages are 
available that translate generic part 
names to company-specific part 


names, interconnect dissimilar com- 
puters on a LAN, and link auto- 
mated equipment to hosts. 

The interface package operates 
under QNX, a system that’s similar 
to Unix, and runs on IBM PCs and 
compatible personal computers. It 
uses Ethernet for LANs; a wide- 
area network may comprise RS- 
232C interfaces, modem connec- 
tions, and Western Union’s 
EasyLink. Prices vary with config- 
uration; a 5-node LAN that includes 
three conversion programs costs 
$40,000. 

DA Systems Inc, 1503 E Camp- 
bell Ave, Campbell, CA 95008. 
Phone (408) 559-7374. 
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AVAILABLE NOW AT VERSION 3.0 
MC 68000 . INTEL 80 x 86" DEC VAX+ 


DEVELOPMENT 


DISK-BASED 
SYSTEM 


EMBEDDED 
EXECUTIVE 


* Cohabitates with DOS 


+ Cohabitates with VMS 
CIRCLE NO 147 


Software 


BOO 


SCHEMATIC EDITOR 


The Ace schematic editor and the 
Ace PI procedural interface to this 
company’s design database can help 
you integrate incompatible CAE 
tools and design information. The 
packages run on all workstations in 
the company’s product line. To cre- 
ate drawings with the schematic 
editor, you select icons that repre- 
sent functions and click your mouse. 
Other features of the schematic edi- 
tor include wire rubberbanding, 
MIL-Spec drawing, unlimited Undo 
commands, and freehand creation of 
custom components. 

The interface is a set of Pascal 
calls that enables you to read or 
write data to or from the schematic 
database. You can use this program 
to transfer schematics from other 
workstations to the company’s sys- 
tems; you can also alter schematics 
and create custom software that 
checks or modifies schematics. 

The editor requires a bit-mapped 
graphics board (which some of the 
manufacturer’s systems already in- 
clude); the program itself is free. 
This board ranges in price from 
$2000 to $8000. Site licenses for Ace 
PI cost $50,000. 

Daisy Systems Corp, 700 East 
Middlefield Rd, Mountain View, 
CA 94039. Phone (415) 960-0123. 

Circle No 629 


CAE ON MACINTOSH 


Using Designscope, you can simu- 
late circuits on an Apple Macintosh 
computer. The program lets you as- 
sign parameters to electronic blocks 
and then assemble the blocks into a 
schematic diagram. After you have 
constructed a schematic, the pack- 
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age simulates the system and dis- 
plays the resultant waveforms. An- 
alog component blocks available in 
the package include amplifiers, com- 
parators, filters, phase-locked 
loops, voltage sources, integrators, 
differentiators, and rectifiers. In 
addition, the package provides mod- 
els for log-exponential amplifiers, 
mutipliers, peak detectors, S/H cir- 
cuits, delay lines, noise generators, 
transient generators, and clippers. 
For digital designs, the package of- 
fers logical gates. Other digital 
functions include flip-flops, frequen- 
cy dividers, and one-shot devices. 
$249.95. 

Brainpower Inc, 24009 Ventura 
Blvd, Suite 250, Calabasas, CA 
91302. Phone (818) 884-6911. 

Circle No 632 


PC-BASED CAE/CAD 


The EE Designer consists of three 
integrated programs that capture 
schematics, simulate logic, and lay 
out pe boards, respectively. In help- 
ing you plan a placement and rout- 
ing strategy, the schematic-capture 
program places components so that 
the layout minimizes routing paths; 
the program then displays rats-nest 
connections. A back-annotation fea- 
ture updates the schematic with 
changes in the layout. 

The logic simulator lets you select 
as many as 12 logical states during a 
simulation; the program can force 
signals to predefined states, or it 
can randomly initialize the state of 
storage elements like flip-flops. The 
circuit-simulation library provides 
logic models for 150 TTL and CMOS 
devices. The layout program pro- 
duces artwork masters for pen plot- 


ters, photoplotters, and N/C drill 
tapes. The package runs on all IBM 
PCs and compatible personal com- 
puters that contain 512k bytes of 
memory. You can control the pack- 
age’s graphics with either a stan- 
dard IBM color board or a 640 x 400- 
pixel Tecmar graphics board. $975. 
Thirty-day money-back guarantee. 
Visionics Corp, 1284 Geneva Dr, 
Sunnyvale, CA 94089. Phone (408) 
745-1551. 
Circle No 630 


SCHEMATIC DESIGN 


Running on an IBM PC or compati- 
ble computer, this company’s SDT 
schematic-capture program allows 
you to place parts, wires, text, and 


other objects on a screen via key- 


board or mouse commands. You can 
move, rotate, replicate, and delete 
selected parts. Possible worksheet 
sizes range from A to E. 

The package features hierarchical 
schematic organization and rubber- 
banding of wires, buses, and blocks. 
An on-line, 1200-part library con- 
tains TTL and CMOS devices, mem- 
ories, discrete components, pPs, 
and peripherals. The package pro- 
vides four utility programs: sche- 
matic-output generation, net-list 
creation, design checking, and bill- 
of-materials file. You can suspend a 
session and switch to DOS command 
execution. It requires MS-DOS, 
version 2.0 or higher; a 360k-byte 
floppy-disk drive; and 256k bytes of 
RAM. $495. 

Orcad Systems Corp, 1049 SW 
Baseline St, Suite 500, Hillsboro, 
OR 97123. Phone (503) 640-5007. 
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Software 


COMPONENT LIBRARY 


You can use the Parts option for the 
PSpice circuit simulator to develop 
models of bipolar transistors, di- 
odes, op amps, and voltage compa- 
rators. Using data-sheet informa- 
tion from a component manu- 
facturer, the package can create de- 
vice models. The software can also 
generate best- and worst-case mod- 
els for device-parameter and opera- 
ting-temperature variations. The 
interactive package, which runs on 
IBM PCs, produces hard copy for 
most dot-matrix printers and pen 
plotters. $450. 

MicroSim Corp, 23175 La 
Cadena Dr, Laguna Hills, CA 
92653. Phone (800) 826-8603; in 
CA, (714) 770-3022. 
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AI LANGUAGE 


This dialect of the Lisp program- 
ming language, PC Scheme, lets 
you develop artificial-intelligence 
applications programs on either an 
IBM or a Texas Instruments per- 
sonal computer. The language spe- 
cializes in such tasks as symbolic 
computing. A key feature of this 
language is its optimizing compiler, 
which produces code that executes 
programs from three to 10 times as 
fast as interpretative Lisp pro- 
grams, according to the vendor. 
The language provides features 
for debugging errors, controlling 
graphics, and creating windows. A 
subprogram helps you develop ob- 
ject-oriented applications packages. 
If you need to execute an MS-DOS 
program, you can suspend opera- 
tions in the language, switch into 
the operating system, and then re- 
turn to the programming language. 
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The minimum memory requirement 
is 320k bytes, but more memory and 
a hard disk are usually necessary for 
software development. $95. 

Texas Instruments Inc, Data 
Systems Group, Box 809063, H-833, 
Dallas, TX 75380. Phone (800) 527- 
3500. 

Circle No 633 


The Look Out router, which is part 
of the Scicards package, features a 
gridless algorithm and can route 
one, two, three, or more traces be- 
tween pin pads. To set the channel 
and spacing, you specify only the 
component pad size. The program 
ean bend traces in channels; it 
doesn’t violate layer-direction pref- 
erence rules. Before it places any 
traces, the router explores all 
routes, analyzes all channels, and 
determines the best via locations. 
$25,000 for Scicards package. 
Scientific Calculations Inc, 7635 
Main St, Fishers, NY 14453. 
Phone (716) 924-9303. TWX 510- 
254-8546. 
Circle No 636 


FILTER DESIGN 


Two filter-design programs can help 
you develop filters for microwave 
circuits. Edge-Coupled Stripline 
(ECS) and Edge-Coupled Micro- 
strip (ECM) design filters and ana- 
lyze filter responses. If you need to 
change the parameters, the pro- 
grams offer an option that automati- 
cally reconfigures filter designs. 
Design parameters include input 
bias, choice of materials, parasitic 


capacitances, empirical corrections, 
insertion losses, phase and time 
delay, impedance, and admittance. 

You can use these programs with 
Touchstone, the manufacturer’s lin- 
ear-circuit design simulation and 
optimization program, which can 
plot filter characteristics. From 
$3500 to $7500 each, depending on 
options selected. 

EEsof Inc, 31194 La Baya Dr, 
Westlake Village, CA 91362. Phone 
(818) 991-7530. TLX 384809. 
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PROTOCOL SOFTWARE 


You can now obtain two additional 
software layers of the GM-MAP/ 
International Standards Organiza- 
tion (ISO) communication network 
protocol. The ISO session protocol, 
layer 5, isa C language implementa- 
tion of the basic combined subset of 
the ISO/DIS8826 session specifica- 
tion. Using this protocol, you can 
establish connections, exchange 
data, and release the connection in 
an orderly manner. The session pro- 
tocol interfaces directly to the com- 
pany’s TP4 transport protocol. 

Also available is the layer 2 high- 
level data-link control (HDLC) pro- 
tocol. The C language implementa- 
tion of the data-link protocol 
supports the balanced class of 
HDLC; it’s compatible with the ex- 
tended-sequence numbering that 
uses the 1984 version of X.25 link- 
access procedures balance (LAPB). 
One-time source license fee for the 
session protocol, $6000; for the 
HDLC protocol, $5000. 

Syros Inc, 1050 E Southern, 
Suite B-3, Tempe, AZ 85282. 
Phone (602) 966-2661. 
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DATABASE MANAGER 


By using an indexed sequential-ac- 
cess method for locating and re- 
trieving data records, the Data 
Base Manager eliminates the need 
to insert operating-system calls for 
file manipulation. The software sub- 
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Software and Multifunction... 
A control system on a card. 


MULTITASKING ROBASIC™ SOFTWARE | 
8 ANALOG CHANNELS, 8 HIGH CURRENT DRIVERS 
SERIAL PORT—RS-232C, 16 DIGITAL CHANNELS 
160K BYTES MEMORY SPACE 
1 MEGABYTE MEMORY ADDRESSING 
ENHANCED 8088—16 BIT PROCESSOR 


For the first time on the STD Bus you can get software AND now write, debug and store your programs. And, they will 
multifunction on one card. Octagon’s new 886 CPU provides automatically execute on power up. It’s that simple. 

you with a system solution that is designed for process control, 
test and measurement, data acquisition, environmental 
control, robotics and other industrial applications. 


Octagon provides an experienced technical support staff 
that will walk you through every step of your application. 
There is also a two year warranty to back up every Octagon 
This new CPU card gives you analog inputs, digital inputs/ product. 


outputs, high current drivers, a serial port, 32K bytes of 
RAM, space for autorun programs and a multitasking For more information on the 886 and other Octagon STD 


language called ROBASIC. Bus products please call 303-426-8540. 


ROBASIC is a resident, compiled language that addresses 
real-time control and measurement problems. It uses familiar 
Basic commands but runs faster than Basic. Plus, there are 
73 extended commands that specifically talk to STD Bus 


peripheral cards. Its speed, simplicity and special commands 

make it easy for anyone to write control programs. OCTAGON SYSTEMS 
When combined with a low cost 871 EPROM Programmer CORPORATION 

card, a power supply, and a CRT terminal or your IBM PC, 6510 W. 91st Avenue 

the 886 becomes a complete development system. You can Westminster, Colorado 80030 


IBM PC is a trademark of IBM Corporation. 
ROBASIC is a trademark of Octagon Systems Corporation. 
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~ Software 


system provides high-level com- 
mands that can store, update, and 
retrieve data. The command set in- 
cludes: Open or Close Data Base; 
Read, Write, Rewrite, or Delete 
Record; Read Next or Previous Re- 
cord; and Purge or Create Data- 
base. 

To access records within a data- 
base, you must select a 32-bit key 
value from an index. The database 
_manager sorts index records accord- 
‘ing to these key values; the soft- 
ware subsystem also maintains the 
index. Although the index and data 
files coexist in. one database, the 
files remain distinct. 

Because this product includes the 
source code, you can configure the 
software easily. Configuration op- 
tions include defining the memory 
model, the size of key values, and 
the number of open databases. The 
program is available on 5%-in. flop- 
py disks in MS-DOS, iRMX-86, and 
PC-RTX formats for $495. 

CompuFirm Corp, 7677 Ronson 
Rd, San Diego, CA 92111. Phone 
(619) 571-0228. 
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Linear CAD II, a linear-design pro- 
gram, runs on IBM PC/XTs or 
PC/ATs that contain 512k bytes of 
RAM and an 8087 math coproces- 
sor. In addition to the 17 previously 
available macrocells, the package 
now includes the vendor’s 12 latest 
linear macrocells. Among these cells 
are a video amplifier that’s function- 
ally equivalent to the NE592 and a 
timer macrocell that is functionally 
equivalent to the NE555. 

The program also now provides 
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models of the company’s 12V linear 
bipolar process. The software in- 
cludes Case Technology’s schemat- 
ic-capture software as well as 
MicroSim’s PSpice circuit simula- 
tor, which can automatically handle 
substrate and epitaxial-tub bias. A 
postprocessor displays PSpice out- 
put on your computer’s screen. A 
file-management structure opti- 
mizes the use of disk space; you can 
access DOS directly from the graph- 
ics editor. $10,000. 

Micro Linear Corp, 2092 Con- 
course Dr, San Jose, CA 95131. 
Phone (408) 262-5200. 
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REAL-TIME MONITOR 


The C Executive real-time monitor 
can use the Intel 80386 and 80286 
uwPs for real-time applications. Fur- 
ther, the monitor can interface to 
Intel’s 8080, 8085, 8086, 8088, and 
80186 wPs, as well as to the Zilog 
Z80; DEC’s LSI-11; Motorola’s 
6809, 68000, and 68010; the National 
Semiconductor Series 32000; and 
AT&T’s WE32100. Switching times 
spec 87 wsec on a 10-MHz 68000 and 
68 wsec on an IBM PC/AT that uses 
a 6-MHz 80286. 

An optional file system lets you 
use floppy and hard disks in con- 
junction with the wPs. In addition, 
you can configure a section of your 
computer’s memory as a RAM disk. 
Both contiguous and noncontiguous 
file structures are available. C Ex- 
ecutive, $500; optional file system, 
$250. 

JMI Software Consultants Inc, 
Box 481, Spring House, PA 19477. 
Phone (215) 628-0846. 
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PC-UNIX LINK 


Release 2.0 of Methods permits any 
IBM PC or compatible personal 
computer to communicate with any 
Unix computer via an RS-232C seri- 
al port. In addition, the package 
features an object-oriented pro- 
gramming language, which is a sub- 


set of the Smalltalk-80 program- 
ming language. To use your PC asa 
terminal for a Unix-based comput- 
er, you open a Smalltalk window on 
your PC’s screen and type in Unix 
commands. The package saves com- 
mands; you can recall commands by 
scrolling through your command 
file. 

A DOS shell lets you execute DOS 
commands or programs without ex- 
iting from this program. That shell 
provides a pop-up menu that dis- 
plays the operating system’s com- 
mands. When you return to the 
Unix operating system, the package 
reloads itself with Unix commands. 
$250. 

Digitalk Inc, 5200 W Century 
Blvd, Los Angeles, CA 90045. 
Phone (213) 645-1082. 
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PLD DESIGN 


This software package automates 
PLD design. Included in the list of 
devices that the program can handle 
are PALs, erasable PLDs, integrat- 
ed-fuse logic devices, PROMs, and 
gate arrays. Proprietary optimiza- 
tion algorithms minimize logic for 
all devices. In addition, you can use 
the same design file for any device 
type, including gate arrays. 

The PLD design program lets you 
specify logic in truth tables, state 
diagrams, or logic equations. After 
you select the PLD that you plan to 
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400 KHz Sampling 


All four analog input channels are simultaneously 
sampled at rates of up to 400 KHz and digitized to 
12-bit accuracy. Digitized analog data can be directly 
applied to the filter and is also available in a 512 
word FIFO for input to the host. The output DAC’s 
can accept 12-bit data from either the host or the 
filter output. Optical isolations of both analog 
sections guarantee uncompromising performances. 


Multi-channel 
Digital Signal 
Processor 


VMEbus interface 


A No Compromise Solution 


We have combined the best in the analog and digital 
technologies to bring you the ICS-100. With 4 super- 
speed analog input and output channels and a multi- 
channel dedicated digital FIR filter on-board, the 
ICS-100 represents.a complete solution on one 
board. 


100 ns/TAP 


The 16-bit digital FIR filter directly handles 4 real or 

2 complex input channel data supplied either from the 
A/D or the host processor with up to 255 taps per 
channel at a rate of 100 nsec per tap. Following 
decimation the filter output data is available in a 

512 word FIFO for input to the host. 


Advancing The Art Of DSP 


(613) 521-0590 TELEX 053-3928 


Unlimited Applications 


Real-Time Multi-Channel Filtering, Harmonic 
Analysis, Matched Filtering, Digital Anti-aliasing, 
Cross/Auto-Correlation, Complex Adaptive 
Equalization, Hilbert Transformation, Spectral Line 
Extraction .. . are just a few of many direct 
applications of the ICS-100. 


oo ooo NTERACTIVE 


2a — CIRCUITS AND 
o_o ame 90 EMS LID. 


CIRCLE NO 184 


Software 


use, the program performs design- 
rule checks to ensure that you are 
using the device according to its 
specifications. Besides designing 
programmable logic, the package 
can also generate test vectors. 

The package runs on IBM PCs or 
compatibles, DEC VAX, Apollo, 
and Prime computers. Depending 
on the number of modules you pur- 
chase, the program costs between 
$1190 and $6700 in its PC-compati- 
ble version; minicomputer versions 
range from $3400 to $19,700. 

Elan Digital Systems, Box 1610, 
San Anselmo, CA 94960. Phone 
(408) 734-2226. 
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PC-BOARD LAYOUT 


The HP Printed Circuit Design Sys- 
tem couples pc-board layout with 
design, manufacturing, and testing. 
The system runs on HP 9000 Series 
300 technical workstations under 
the HP-UX operating system. The 
company has licensed the package’s 
source code from Bell Northern Re- 
search. (The layout software is the 
same as Bell Northern’s Circuit 
Board Design System-III.) To enter 
a net list, you can tranfer data from 
the company’s logic design system 
or its engineering graphics system, 
as well as from any system that uses 
the Electronic Design Interchange 
Format, to the layout system. The 
system automatically positions logi- 
cally connected gates as close to- 
gether as possible. 

The component library provides 
nearly 4500 digital and analog parts. 
Parts with common outlines share 
Space in the database. During a 


176 


route, you can check the progress of 
automatic routing; the router can 
use 50-, 25-, and 20-mil grids. A 
look-ahead algorithm plans routing 
strategies. When your design is 
complete, the system generates 
photoplotter instructions, N/C drill 
tapes, and production reports. In- 
cluding hardware, the package costs 
from $60,000 to $82,000. Delivery, 
12 to 16 weeks ARO. 
Hewlett-Packard Co, 1820 Em- 
barcadero Rd, Palo Alto, CA 94303. 
Phone local office. 
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SIMULATION MODEL 


The Smartmodel behavioral model 
of the Intel 80386 microprocessor 
interfaces to logic simulators. It 
runs on Mentor Graphics’ (in both 
the QuickSim and Cadat logic simu- 
lators) and Daisy Systems’ CAE 
workstations. This model enables 
you to verify pc-board designs that 
include the 80386 wP. This behav- 
ioral model features a series of 
checks for timing and usage errors. 
When an error occurs in a design, 
the software generates an error 
message pinpointing the cause of 
the error. For example, the 80386 
model can identify unknown values 
on Hold or Reset pins. $1830. 
Logic Automation Inc, Box 310, 
Beaverton, OR 97075. Phone (503) 
690-6900. 
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LAN SOFTWARE 


Two networking software products, 
the Case kernel library, and the 
Netbios kit, are designed for OKM 
LAN vendors that create factory- 
or office-automation networks. 
Using the Case kernel library’s set 
of subroutine functions, you can in- 
terface your application programs 
to a LAN. The kit enables your 
LAN hardware products to emulate 
IBM’s PC Netbios at the IBM PC’s 
dC level. 

The Netbios kit, which runs on 
IBM PC/ATs and compatible com- 


puters, includes a sample connec- 
tion to the company’s ISO Trans- 
port and Internet protocol. The 
Case kernel library interfaces to the 
company’s ISO Session layer proto- 
col. Both packages provide source 
and object code. Case kernel li- 
brary, $3500; Netbios kit, $15,000. 
Syros Inc, 1050 E Southern, 
Suite B-3, Tempe, AZ 85282. 

Phone (602) 966-2661. 
Circle No 644 
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TERMINAL EMULATOR 
The G Term/E Term graphics termi- 
nal emulator turns IBM PCs into 
graphics terminals for VAX/VMS or 
MicroVAX II computers and gives 
you desktop control of this compa- 
ny’s CAE design package running 
on those systems. This package uses 
the PC as a window to the VAX 
family of computers so that you can 
create more complex designs than 
are possible on a PC. 

The software transmits drawing 
files—which require less time to 
transmit than do net-list files—to 
the host computer; the VAX or Mi- 
croVAX II then compiles, simu- 
lates, and stores the design. Multi- 
ple users can access the data via 
PCs under a VMS timesharing sys- 
tem. The package requires standard 
PC hardware, at least one serial 
communications port (IBM Asyne 
adapter or equivalent), and either a 
Hercules or an EGA-compatible 
graphics board. $2500. 

Case Technology Inc, 633 Menlo 
Ave, Menlo Park, CA 94025. Phone 
(415) 322-4057. TLX 506513. 

Circle No 646 
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LAB SOFTWARE 


Designed for data acquisition, test, 


measurement, and control, the Lab- 


tech Notebook. generally requires 
one keystroke for most operations. 
Programming features let you re- 
cord and control voltage, current, 
thermocouple, and digital-input 
data in real time. The package gen- 
erates both open- and closed-loop 
proportional - integral - derivation 
output. 

An iterative algorithm that ac- 
cepts as many as 10 parameters fits 
curves to theoretical models. If your 
PC includes an 8087 or 80287 float- 
ing-point coprocessor, you can accel- 
erate the curve-fitting process. 

The package runs on IBM PCs 
and compatible computers; you can 
interface it to this company’s 
PCI20000, PCI8000, and PCI4301 
IBM PC-compatible I/O boards. You 
can interface this package to 
spreadsheets like Lotus 1-2-8 and 
customize your data-analysis proce- 
dure. $895. 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 
746-1111. TLX 666491. 
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TACTILE INPUT 


Instead of writing code, you can 
produce programs in Lattice C with 
Touch-Mate that control scanning- 
infrared touch-input products. A se- 
ries of subroutines enable the pack- 
age to determine the communication 
protocol and touch-to-screen coordi- 
nates. Another subroutine debugs 
communication links. The package 
includes a target editor, target man- 
ager, and a touch library. 

The target editor lets you build a 
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database of touch-target definitions. 
These definitions cover the entire 
touch-active area; you can super- 
impose this data over a graphics 
symbol. 

You can use the target manager to 
manipulate definitions that the tar- 
get editor creates. The target man- 
ager also decides when a touch of 
the display screen falls within a cur- 
rently active target area. 

The touch library handles data 
communications. This subroutine 
also converts touch-system coordi- 
nates to the coordinates of your dis- 
play. 

Touch-Mate runs on IBM PCs and 
compatibles. The package costs 
$400 for development software and 
$1000 for a run-time version. 

Carroll Touch Inc, Box 1309, 
Round Rock, TX 78680. Phone 
(512) 244-3500. TLX 881906. — 
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NETWORK SOFTWARE 


Two software products, Exos 8052- 
01 Netbios TCP/IP and Exos 8051- 
02 TCP/IP, enable personal comput- 
ers to communicate concurrently 
with other personal computers and 
with dissimilar host computers. The 
packages run on the Ethernet 
TCP/IP protocol. 

The Exos 8052-01 Netbios pack- 
age provides compatibility with 
IBM’s Netbios interface standard. 
The Netbios interface lets you run 
any PC/DOS 3.1 application pro- 
gram across an Ethernet network, 
if the program is compatible with 
Netbios. 

The Exos 8051-02 program fea- 
tures a socket library, which lets 
you write code to interface personal 
computers to host computers that 
use the TCP/IP protocol. The socket 
library uses the Unix 4.2 BSD sock- 
et-interface standard. You can use 
this package to communicate with 
Unix-based systems such as DEC, 
VAX, Sun Microsystems, NCR, 
Sperry, and IBM host computers. 
The program includes file-transfer 
and terminal-emulation software. 


Both packages run on this compa- 
ny’s Exos 205 Ethernet controller 
board. Exos 8052-01 Netbios, $95; 
Eixos 8051-02, $595. 

Excelan Inc, 2180 Fortune Dr, 
San Jose, CA 95131. Phone (408) 
434-2300. TLX 176610. 

Circle No 665 


ANALYSIS PACKAGE 


Systems that use the GPIB (IEEE- 
488) interface can run this version of 
Macmillan Software’s Asyst pack- 
age. Asyst targets scientific applica- 
tions—the program features least- 
Squares approximation, convolution, 
integration, smoothing, and fast- 
Fourier transforms. To display re- 
sults, the program generates line 
graphs, scatter plots, and pie 
charts. : 

Asyst runs on IBM PCs and com- 
patible personal computers. Be- 
cause this package can communicate 
with the GPIB parallel interface, 
you can collect data with instru- 
ments that use this interface bus 
and analyze the data on your per- 
sonal computer. 

The GPIB version of Asyst is 
available either as a complete pro- 
gram or as an add-on to an existing 
version of the program. Asyst with 
GPIB, $1995; with GPIB-PCIIA, 
$2290. As an add-on, $495; with 
GPIB-PCIIA, $695. 

National Instruments, 12109 
Technology Blvd, Austin, TX 
78727. Phone (800) 531-4742; in 
TX, (800) 433-3488. TLX 756737. 
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The 
8051 Time-Saver. 


Archimedes 
full power C-51 Kit. 
The ANSI-standard C 
for Intel 8051 microcontrollers. 


- Several memory models - Optimiza- 
tion options - Important microcon- 
troller ‘clib’ functions like ‘printf’ - 32- 
bit IEEE floating point support - Listings 
and cross-references - 255-character 
identifiers - State-of-the-art error 
handling - Fast single-pass RAM- 
compiler - ASM source generation 
option - Macro-assembler - Librarian - 
Relocatable linker - Built in type- 
checking via ‘LINT’-feature - Large 
symbol table - Standard PROM- 
support by Intel and Tektronix hex - 
Special emulator converter utilities 

for universal symbolic debug - 
Supports all 8051 proliferation chips - 
30-day money-back guarantee. 


Finish your 8051 projects in record- 
time. Program in the standard high- 
level language. Use old ‘generic’ C- 
code. Choose the 8051 Time-Saver. 
The Archimedes full power C-51. 


PC or VAX ? 


> (415) 771-3303 
Archimedes Software, Inc. 


1728 Union Street 
San Francisco 
™ CA 94123 


ARCHIMEDES 
SOFTWARE 


RERERTTEROEEREUTRA 
PRICES: PC at $995.00 
VAX at $3995.00 


TRADEMARKS: Archimedes: Archimedes Software, Inc. 
VAX: Digital Equipment Corporation. 
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STANDARD-CELL CAD 
This kit enables you to lay out stan- 
dard-cell ICs for the MOSIS (MOS 
implementation system) project at 
the University of Southern Califor- 
nia Information Sciences Institute. 
The kit implements a 3-w~m process 
technology. 

Because the kit couples the 
MOSIS standard-cell library and the 
cells’ schematics, its designs are 
correct by construction. According 
to the manufacturer, the package 
can generate a layout in several 
hours. To obtain a chip, you mail a 
pattern-generation tape to the 
MOSIS project. The MOSIS kit 
costs $400; prototype standard-cell 
ICs range in price from $3500 to 
$10,400. 

Mentor Graphics Corp, 8500 SW 
Creekside Pl, Beaverton, OR 
97005. Phone (503) 626-7000. 
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DEBUGGING TOOL 


You can use Softprobe II to detect 
errors in high-level-language pP 
programs. This interactive source- 
level debugging tool specializes in 
embedded system applications for 
Intel iAPX-86 microprocessors. It 
can report the identities, types, and 
variables (both local and global) that 
you have defined in your pP pro- 
gram. Variable declaration and ref- 
erence, expression evaluation, read 
and write, procedure call to user 
program, high-level flow command, 
and program patches are all avail- 
able in the debugger. 

To help you develop real-time em- 
bedded systems, the debugging tool 


includes breakpoint and single-step 
execution controls. A file traces pro- 
gram flow and profiles operations. 
The program supports mixed-lan- 
guage program development in C, 
PL/M, Pascal, and ASM-86. The 
package runs on VAX and 
MicroVAX computers, as well as 
IBM PCs that include a 82-bit co- 
processor board and Unix-based 
workstations. From $6750. 
Systems & Software Inc, 3303 
Harbor Blvd, Suite C-11, Costa 
Mesa, CA 92626. Phone (714) 241- 
8650. TWX 910-695-0125. 
Circle No 648 


LOGIC SIMULATOR 


In addition to simulating logic, In- 
sight lets you manipulate signals 
interactively while you model your 
digital circuit. Interactive features 
include breakpoints and a single- 
step time probe. You can change 
test vectors as you run the program 
and thus improve error detection. 
The program accepts net lists, 
state-machine diagrams, Boolean 
equations, and combinations of 
equations and net lists. If your de- 
sign includes PLDs, you can enter a 
transition diagram for a state ma- 
chine and PLD equations separate- 
ly, and the program will verify that 
the equations agree with the state 
machine. The package runs on IBM 
PCs and compatible systems and on 
all VAX computers. For IBM PCs, 
the package costs $5000; for VAX 
system, prices vary from $15,000 to 
$70,000, depending on CPU. 
Intellisys Inc, 510 Lawrence Ex- 
pressway, Suite 210, Sunnyvale, 
CA 94086. Phone (408) 720-0733. 
Circle No 651 


LOGIC SIMULATOR 


An identical version of the Cadat 
logic and fault simulator runs on the 
IBM. PO) Pe Re ce POraAr: 


MicroVAX, and VAX computers. 


These systems all use the same com- 
mand set. The simulator package 
features switch, gate, and behavior- 
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al modeling. Furthermore, it in- 
cludes concurrent fault simulation 
and timing analysis with 21-state 
switch-level simulation. 

The simulator can compensate for 
circuit-loading effects and resolve 
reconvergent fan-out problems and 
MOS bus contentions. You can dis- 
play the simulator’s output graphi- 
cally or digitally. The vendor also 
offers a hardware modeler, which 
you can interface to multiple work- 
stations through a LAN. The simu- 
lator’s library includes over 2000 
SSI/MSI models. PC/AT version, 
$4250. 

Case Technology Inc, 633 Menlo 
Ave, Suite 250, Menlo Park, CA 
94025. Phone (415) 322-4057. 
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C COMPILER 
By using the C-51 Cross-Compiler 
Kit, you can program members of 
the 8-bit 8051 microcontroller family 
in C. The kit includes a C compiler, 
a library of functions, a macroas- 
sembler, a linker, and a librarian. 
Because several memory models 
are available, you can optimize the 
microcontroller design that you se- 
lect. The compiler uses the [IEEE 
standard for 32-bit single-precision 
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floating-point arithmetic. Other fea- 
tures include program listings and 
assembler-code generation. 

Output formats such as Intel hex 
enable the software to communicate 
with most PROM programmers and 
emulators. The emulator utility pro- 
vides symbolic debugging for a vari- 
ety of emulators. The C-51 kit runs 
on IBM PCs and compatible com- 


Platform™ 


8-bit micros. 

HOT NEW PRODUCTS! 
generation of C. 
or Compatible. 
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HOSTS: DEC VAX, Micro VAX, Sun, Apollo, Pyramid, Gould, and 
more! IBM PC, PC/XT, PC AT, compatibles, and OASYS PC 


OASYS develops, supports, and enhances over 100 high quality, pro- 
fessional software development tools targeting popular 32-, 16-, and 


e Designer C++, based on AT&T’s new C++ language, the next 
e OASYS PC Platform™ Co-Processor. Runs all OASYS tools on PC 
e Ada on OASYS PC Platform™ VAX/780 power at 1/50th the cost. 


We Specialize in: Cross/Native Compilers C, Pascal, FORTRAN, Ada, LISP — 
Assemblers/Linkers — Syrnbolic Debuggers — Simulators — Interpreters — Translators 
— Converters — Profilers — QA Tools — Design Tools — Comm. Tools, — OS Kernels 
— Editors — Spreadsheets — Data Bases — VAX & PC Attached Processors and more 
We Support: 680xx, 80x86, 320xx, 68xx, 80xx, and dozens more 


| 
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re Aberdeen Ave., Cambridge, MA 02138 (617) 491-4180 <=>" 


puters that contain 512k bytes of 
RAM and run MS-DOS 2.1 or later 
versions. VAX-compatible versions 
are also available. $995 for the PC 
version; $3995 for a package that 
runs on a VAX. 

Archimedes Software Inc, 1728 
Union St, San Francisco, CA 
94123. Phone (415) 771-3303. 
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OASYS 
Cross Tools Hit All The 
Target Micros Of Your Choice 


If you’re doing embedded system development, 
OASYS cross software tool-kits offer the right 
combination of host and target oriented tools. 


A : 


e Green Hills C, Pascal 
FORTRAN optimizing 
Compilers 

e Full 68881 support 

e IEEE Floating Point 

e Assembler, Linker 

e 68000/10 Simulator 

e Symbolic Debuggers 

e MTOS Real time O/S 


alae remem 
32016/32/332 


e Green Hills C, Pascal 
FORTRAN optimizing 
Compilers 

e GENIX-compatible 
Assembier/Linker 

e Symbolic Debuggers 

¢ Compatibility with OASYS 
PC and VAX 
Co-Processor Boards 


Fa 

8086/186/286/386 

e Optimizing 8086/186/286 
and now 80386 Compilers 

e Softprobe |i Simulator and 
Debugger 

e 80386 Structured Macro 
Assembler/Linker 

e Full 8087 Support 

e MTOS Real time O/S 

e New 80386 compilers and 


assemblers coming soon! 
Trademarks are acknowled to: AT&T, 
Digital Equipment Corp., U.S. DOD Joint 
Program Office, Industrial Programm- 
ing. Inc., 1BM Corp., Motorola, Inc., Intel 
Corp., National Semiconductor Corp.. 
XEL, Inc. 


Follow 


Takeades 


BSO Microprocessor 
Development Systems 


BSO System Benefits Include: 


¢ Speedier Programming - via fast 
and reliable VAX- Based Systems. 

e Reduced Programmer Training 
Time - industry compatibility and 
a choice of languages 

e Greater Product Quality - 
sophisticated and powerful BSO 
debugging tools 

e Easy System Expansion - flexible 
system can be easily expanded to 
add new engineers or applications 


BSO development products support 
more than forty microprocessors 
including the Intel 8051, 8096 and 
80186/ 8087 family, the Motorola 
68000/010/020 family, 6809, the 
Zilog Z80 and many others. 


The BSO Product Line Includes: 


e C compilers e Pascal compilers 

e PL/M compilers 

e High level language and assembly 
language debuggers 

e Relocatable Macro assemblers 

e Development system and emulator 
communications 

e Project management systems 
(NEW) 

e Product Customization and 
Consulting Services (NEW) 

e VAX DEC Command Language 
(DCL) accelerators (NEW) 


BSO 


128 Technology Center 
Waltham, MA 02254-9164 USA 
Direct Line (617) 642-5716 ATTN: Marketing 
TWX: 710-324-0760 Easylink: 62888342 
Fax: 617-642-5762 


aalalpalalalslalaalalaial 
BOSTON SvVSTENRS OF Price 


BSO UK 
16 Fernhill Road 
Farnborough 
Hants GU14 9 RX, England 
Tel: 0252-51001 
Tix. 946240 


' Take a lesson from the leaders 
and buy from the leader 
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Operating on an IBM PC, PC/XT, 
or PC/AT, PC-Predictor can project 
the reliability (MTBF), safety, and 
maintenance needs of a design at 
any stage of system development. 
To predict component failures, the 
package relies on a library of the 
Electronic Industry Standards for 
Prediction of Failure Rates and on 
MIL-HDBK-217 standards. In addi- 
tion to predicting failures, the pack- 
age analyzes the effect on a system 
of component failures. The library 
represents 40,000 components. 
$5500. 

Control Data Corp, ECAD Mar- 
keting, HQW05H, Box 0, Minneap- 
olis, MN 55440. Phone (612) 853- 
8100. 
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TEST GENERATOR 


Testpla automatically generates test 
vectors for PLD designs. To devel- 
op a set of test vectors, the package 
analyzes a JEDEC fuse pattern and 
generates the minimum set of stim- 
ulus vectors that test every un- 
blown product junction for stuck-at- 
zero faults and every unblown fuse 
for struck-at-one faults. 

After minimizing the set of stimu- 
lus vectors, the program performs a 
state-machine analysis of the test 
pattern and generates a graph of 
transitions of the state. This graph 
enables you to develop test vectors 
for registered PLDs that lack a pre- 
load feature. The program appends 
its test-vector set to your JEDEC 


fuse pattern; you can transmit the. 


test vectors directly to your PLD 
programmer. The package, which 
runs on IBM PCs and VAXs, costs 
$895. 

Structured Design Inc, 1700 
Wyatt Dr, Suite 7, Santa Clara, CA 
95054. Phone (408) 988-0725. TLX 
172931. 
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IC-DESIGN LIBRARIAN 


Icebox aids users of Autodesk’s 
AutoCAD package in the designing 
and shaping of integrated circuits. 
Running independently of 
AutoCAD, the package contains an 
editor that can create and edit IC 
shapes. The drawing editor can de- 
fine commonly used symbols such as 
ground, capacitors, and transistors. 
$295, including one library; $50 for 
each additional library. 
International Microsystems Inc, 


11554 C Ave, Auburn, CA 95603. 


Phone (800) 325-6028; in CA, (916) 
885-7262. 
Circle No 654 


Quik Circuit is a pe-board CAD sys- 
tem that includes Apple’s Macintosh 
computer. The system lets you use a 
mouse to enter and edit pc-board 
layouts. You can check your artwork 
by printing it either in black and 
white on Apple’s Imagewriter 
printer or in color on an optional pen 
plotter. 

Features in this version of the 
CAD package include surface- 
mount technology and a library of 
shapes for circuit traces and pads. 
Boards can be as large as 32X32 in’; 
grids can range in size from 0.001 to 
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1 in. After you have created your 
design database, your pc-board 
manufacturer can use the database 
to produce a photoplot of the layout. 
The manufacturer can also use the 
database to generate N/C instruc- 
tions for drilling holes in the board. 
CAD package, $4800; software only, 
$695; pen plotter, from $1815. 

Bishop Graphics Inc, Box 5007, 
Westlake Village, CA 91359. Phone 
(818) 991-2600. TLX 662400. 
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uP-SUPPORT SYSTEM 

In addition to software-develop- 
ment tools for 32-bit ~P-based sys- 
tems, Multi-V systems provide in- 
struments that enable you to 
integrate software and hardware. 
The software-development tools 
consist of language support (in C) 
for Motorola’s 68020 and Intel’s 
80286 microprocessors. A 68020 em- 
ulator and an 80286 emulator make 
up the hardware-integration sys- 
tem. 

The C program-development 
package (Clands II) includes a C 
compiler, C language editor, 32-bit 
macroassembler, reloading linker, a 
system that integrates program 
segments, and a debugger. You can 
transfer output from the compiler or 
the assembler from your host com- 
puter to this package’s software ex- 
ecutor, which contains the 68020 
and the 68881 floating-point coproc- 
essor (or the 80286 and the 80287 
coprocessor). The debugger then 
verifies your software. 

Multi-V Systems run on all mem- 
bers of the DEC VAX family. In 
addition, you can interface the soft- 


EDN July 10, 1986 


ware to the VAX’s LAN; users can 
also communicate with the package 
via an RS-232C interface. Systems 
start at $20,000. Availability, eight 
weeks ARO. 

Tektronix Inc, Box 14752, Port- 
land, OR 97214. Phone (800) 342- 
5548; in OR, (503) 629-1573. 
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OS FOR VME 


The MVME device-support pack- 
ages allow users of three VME mod- 
ule units—the MC68010-based 
MVME117 and MC68020-based 
MVME180 single-board microcom- 
puters and the MVME320 Winches- 
ter/floppy disk-drive controller—to 
interface the boards’ hardware de- 
vices to the VRTX operating sys- 
tem. 

Because each MVME device-sup- 
port package includes a source-code 
listing, you can modify variables, 
such as baud rate, to fit specific 
applications. The MVME117 and 
MVME130 packages provide driver 
support for onboard devices like the 
MC68881 floating-point coproces- 
sor, RS-232C ports, 8-bit parallel 
ports, the SCSI bus, the MC68B40 
programmable timer, and the 8-bit 
software-readable front-panel 
switch. MVME117 and MVME130 
device-support packages, $500 each; 
MVME320 package, $1000. 

Hunter & Ready, 449 Sherman 
Ave, Palo Alto, CA 94306. Phone 
(800) 228-1249; in TX, (214) 661- 
9526. TLX 278835. 
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DRAFTING PACKAGE 


A computer-aided drafting package, 
FastCad displays bit-map images of . 
data in a vector database. In addi- 
tion to a zoom capability, the pro- 
gram features screen redraws from 
16 views. The package includes a 
300-key digitizing tablet that offers 
predefined menu overlays and sym- 
bol management. After you record a | 
keystroke sequence in the tablet, 
you can repeat the sequence with 
one keystroke. 

When using this package, you can 
save aS many as 256 registered 
overlapping layers and create a 
floating-point database structure. 
The drawing catalog manages 
filenames with as many as 25 char- 
acters. The drafting package can 
run on IBM PCs that contain any of 
21 gyraphics-controller cards. 
(Sereen resolution as great as 
10241024 pixels is available.) A 
software module supports most pen 
plotters and graphics-input devices 
that interface to IBM PCs. $595. 

Zericon, 655 John Muir Dr, Suite 
416, San Francisco, CA 94132. 
Phone (415) 239-0112. 
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VENIX SUBSET 


JV Venix is a subset of the full 
System V implementation and in- 
cludes utilities for most nondevelop- 
ment Unix tasks. It is available for 
the IBM PC/AT, PC/XT, and com- 
patibles. 

This subset of Venix includes the 
kernel, all standard peripheral I/O 
drivers, approximately 100 com- 
mands and utilities, and the 2-user 
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AT&T license. Besides 38 standard 
primary commands such as cp 
(copy) and cat, utilities such as awk, 
find, sort, and grep are included as 
well as the Bourne and C shells. 

When you need to expand into 
program development, graphics, or 
networking, add-on modules are 
also available. $395 for the operat- 
ing system; add-on modules from 
$99 to $495. 

Unisource Software Corp, 23 
East St, Cambridge, MA 02141. 
Phone (617) 577-8383. 
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BASIC MODULE 


BWS Basic is a multitasking Basic 
interpreter that runs on this compa- 
ny’s 7806 Z80-based CPU card for 
the STD Bus. The interpreter han- 
dles standard Basic commands and 
contains features that allow you, in 
real time, to create and execute a 
Basic program that controls and 
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monitors as many as 16 tasks simul- 
taneously. The interpreter checks 
timing and [/O-port values before 
executing a task. The Auto com- 
mand provides automatic execution 
of a program when the power comes 
on or when the system is reset. 
Access to the real-time clock elim- 
inates the need to generate soft- 
ware timing routines. The 7806 card 


features a Z80 processor, two Rs- 
232C ports with cable, and four 
memory sockets—two for system 


use and two for application RAM or 


ROM. You can connect the subsys- 
tem to a host computer via the serial 
ports and cable. Once you create a 
program, you can execute it on the 
STD Bus target system or download 
it to a PROM programmer. Soft- 
ware, $150; card, $340. 

Pro-Log Corp, 2411 Garden Rd, 
Monterey, CA 93940. Phone (408) 
372-4593. TWX 910-360-7082. 
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PROGRAM ASSEMBLER 


Although the Avmac assembler’s 
transparent buffering scheme pro- 
vides the speed of memory-based 
assembly, the buffer doesn’t restrict 
your file size. The Avmac assembler 
produces relocatable object, listing, 
and cross-reference files. 

Besides the assembler, the pack- 


True Full Speed Emulation 
Now Available 
With Overlay 


it costs about the same as other handheld emulators, it is the only portable unit 
that offers true full speed emulation with hardware breakpoints. The |.C.E.BOX 
has 65,535 hardware breakpoints that can be set anywhere in memory—even 
in ROM! Optional ICEpack software supports symbolic debugging and includes 
ICEBASIC, a BASIC language designed especially for use with the |.C.E.BOX. 
Use it to create custom automation packages for production test and service. 
And now the REFRIGERATOR is available to tackle your toughest debugging 
jobs. The REFRIGERATOR is an |.C.E.BOX with the bonus of 16K of overlay 
RAM. The REFRIGERATOR can downlaod code into your target system’s ROM 
address space! 


¢ Built-in RAM and ROM tests ¢ Break- 
points can be set in ROM or RAM e« 
Breakpoints and emulation run at full 
target system speed ¢ Binary or hex 
programs can be downloaded over 
RS232 e¢ Assembles/disassembles 
code ¢ Traces execution ¢ Traces 
while skipping subroutines « Com- 
pares and alters memory, I/O and 


registers. 
(SOFIA, Inc. 


The 1|.C.E.BOX is available for the Z80, 
8085, and NSC800 processors for 
$600.00. The REFRIGERATOR (Z80 only) 
is $900.00. Contact Softaid, Inc., 8930 
Route 108, Columbia, MD 21045 — (301) 
964-8455. We accept Visa, Mastercard, 
checks and COD. 
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The 1.C.E.BOX is a small, compact emulator, easy to move and use. Though 


YOU LIKE 


TO WRITE, 
RIGHT? 


Then EDN wants you, providing you also have an 
EE degree and at least two years’ circuit-design 
experience. We seek individuals who want to be 
Boston-based technical editors for this top electron- 
ics publication. 


To qualified individuals, EDN offers an attractive 
salary, industry-wide recognition, high job satisfac- 
tion, and the ability to keep abreast of... 


e Advanced Technology © 

e Exciting New Products 

e State-of-the-art circuit and system-design 
techniques 

lf you thrive on meeting challenges head-on... 


lf you are an effective, technical communica- 
tor...then send your resume and salary requirements 
in strict confidence to: Roy Forsberg, Editorial Direc- 
tor, EDN, Cahners Building 
275 Washington St., Newton, MA 02158-1630, 
617/964-3030 


An Equal Opportunity Employer 
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Software 


age includes a macro preprocessor, 
. cross-reference generator, linker, 
and object librarian. The cross-ref- 
erence generator produces cross- 
reference and symbol-table reports 
for relocatable segments, public 
symbols, and module-specific sym- 
bols. The linker generates absolute 
object files, symbol tables, and link 
maps. The object librarian combines 
relocatable modules into searchable 
libraries and extracts modules from 
libraries. 

Two utility programs, Libdir, and 
Hexform, respectively display the 
contents of your library and convert 
hex object files to binary code. 
Avmac runs on IBM PCs under 
MS-DOS and PC-DOS; the package 
also runs on VAXs under Unix and 
VMS. The PC-based package costs 
$349; VAX-compatible software 
costs $995 for the Unix version and 
$1195 for the VMS version. 

Avocet Systems Inc, Box 490 
Rockport, ME 04856. Phone (800) 
448-8500 or (207) 236-9055. TLX 
467210. 

Circle No 661 


LINEAR ANALYSIS 


LSAP (linear-systems analysis 
package) uses IBM PCs and com- 
patible personal computers to ana- 
lyze linear circuits. The program 
produces phase-change and group- 
delay plots that can check your de- 
sign’s stability. Root-locus dia- 
grams can help you establish the 
stability margin that your design 
requires. A transient-response plot 
verifies circuit response. 
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The package can handle linear 
systems that contain as many as 45 
zeros and 45 poles. You can view 
program results as printer plots. If 
your PC includes a graphics adapt- 
er, you can generate on-screen 
plots; either an Epson or an IBM 
printer can print the on-screen 
plots. 

LSAP runs on all MS/DOS and 


stability © 


CIRCLE NO 6 


PC/DOS computers that contain at 
least 256k bytes of memory. Al- 
though the package can run without 
a floating-point coprocessor, you can 
use an 8087 or an 80287 to accelerate 
your linear analyses. $450. 
California Scientific Software, 
25642 Hazelnut Lane, El Toro, CA 
92630. Phone (714) 581-7654. 
Circle No 663 
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How long would it take you and your staff 
to solve this problem? 


dY 
atv bila UY te) ag 


subject to the condition that Y(1) = 1. 


The first complete AI program 
for applied mathematics. 


MACS Y MA™ is the world’s 
first commercially available 
software capable of handling most 
applied mathematical problems. 
Originally developed at MIT 
through research in Artificial Intel- 
ligence, MACSY MA has been 
continuously developed and 
enhanced since 1969. Now you can 
put MACS YMA to work on any of 
a growing list of workstations and 
mainframes. 


MACSYMA saves you time 
and money. 


MACSY MA saves you time. 
More time than you can count. 
Which adds up to more dollars than 
you can imagine. Without previous 
programming experience you can 
interact with it in an almost conver- 
sational way while you use it to 
explore scientific problems. Prob- 
lems that you couldn’t even begin to 
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approach using just a pencil, chalk 
or ordinary numerical software. 


Hundreds and hundreds 
of real-world applications. 


MACSY MA is a total mathe- 
matical programming environment 
that gives you problem-solving 
power of virtually unlimited pro- 
portions. Here are just a few of the 
applications it can perform. For you. 


¢ Do algebra, trigonometry and 
calculus 


e Provide standard numerical 
techniques 


¢ Generate FORTRAN output from 
MACSYMA expressions 


¢ Simplify, factor or expand 
expressions 


¢ Solve equations analytically or 
numerically 


¢ Expand functions in Taylor or 
Laurent series 


¢ Compute Fourier and Laplace 
transforms. 


¢ Manipulate matrices and tensors 


¢ Plot functions in 2 and 3 
dimensions 


¢ And many, many more 


Throughout the world, thou- 
sands of scientists, engineers 
and mathematicians are using 
MACSYMaA in such diversified 
applications as electronics, struc- 
tural engineering, CAD, acoustics, 
plasma physics, antenna theory, 
VLSI circuit design, control theory, 
numerical analysis, fluid mechanics, 
genetic studies, ship hull design, 
maximum likelihood estimation, 
ballistic missile defense systems 
design, underwater shock wave 
analysis, helicopter blade motion 
studies, and atomic scattering cross 
section analysis. And the range of 
use is expanding every day. 
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(C5) SOLVE(%, %4C).NUMER; ~— 
Dea i 0.5518192] 

(C6) SPECIFIC _SOLN:SUBST(%, SOLN); 

(D6) yY=- 0.5518192T%E -T-1 


0.5518192 oe” 


In symbolic form. 


0.5518192T me 


0.5518192 %E 
In graphics. 


Put MACSYMA’s 
Artificial Intelligence to work 
for you. 


If it is still taking you weeks 
or months to handle rudimentary 
_ algebraic problems and extremely 
complex analyses or to generate 
FORTRAN code out of symbolic 
expressions, then make it your busi- 
ness to find out about MACS YMA 
mathematical software. It is avail- 
_ able right now from Symbolics, Inc., 
the leader in symbolic processing. 
For a complete kit including a full 
capabilities brochure, just clip and 
mail the coupon or call toll-free. 
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1-800-MACSYMA 


In Mass., Alaska & Hawaii only 
call (617) 577-7500. 


MACSYMA‘* 


The most comprehensive 
software approach to symbolic 
mathematical computations. 


syMbolics* 


Your next step in computing. ™ 


MACSYMA and SYMBOLICS are trademarks of 
Symbolics, Inc. Copyright 1986 Symbolics, Inc. 
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_MACSYMA gives you the answers. 


In FORTRAN code. 


In seconds. 


laiainiesastetantetetian 


Symbolics, Inc. Dept. M-ED2 


fj 11 Cambridge Center i 
i Cambridge, MA 02142 E 
Name 
3; Title E 
Company i 
[ie a re 
City State Zip 
Telephone Extension 
i MACSYMA is available to colleges and : 
universities at special rates. | EDNO71086 
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Lab/benchtop power 


offer a wide range of 


J D Mosley, Regional Editor 


Although programmable lab and 
bench power supplies have been 
available for years, this year more 
manufacturers are incorporating a 
greater variety of features in their 
power supplies. Power-supply mod- 
els now come with such features as 
built-in GPIB interfaces, onboard 
ROM and RAM, LED voltage and 
current displays, programmable 
error detection, automatic self- 
testing, and multiple outputs. The 
supplies also offer an increasingly 
wide range of voltages and cur- 
rents. Of course, although these 
extra features can boost your pro- 
ductivity, they can also boost your 
power supply’s price, so before you 
choose a supply, consider which 
extra features you really need. 

For instance, if you want to have 

a computer control or monitor your 
supply’s voltage output, or if you 
need a wide range of output volt- 7 
ages, you’d do well to choose a : base nga 
supply with a built-in GPIB pro- | 
gramming interface. But if you’re 
not going to need computer remote 
control or a wide output-voltage 
range, you won't want to pay extra 
for a GPIB interface. Instead, 
you'll probably prefer to buy a low- 
cost supply that offers only front- 
panel voltage and current control. 
One of your first considerations 
when choosing a power supply will 
be which programming method 
you'll use. Until recently, you could 


Programmable 4-output regulated power 
supplies (Hewlett-Packard Co) 
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Power Sources 


Ay 


supplies | 
functions 
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This year’s programmable 
lab and benchtop dc power 
supplies offer more features 
than ever before. Designers 
who dowt require such ex- 
tras as multiple outputs or a 
GPIB interface, however, 
can still choose from a varie- 
ty of less-expensive models 
that provide only basic fea- 
tures and offer extra fea- 
tures as options. 


use only two methods: You could 
control the supply’s output voltage 
and current by putting a resistor 
of a particular size across termi- 
nals located on the back of the sup- 
ply, or you could buy a GPIB-in- 
terface module, which would trans- 
late specific digital instructions 
from your computer or terminal 
into control signals for the supply. 
The module could add $800 or 
more to the cost of your power- 
supply system. 

Many power supplies now have 
built-in GPIB interfaces, however. 
In addition to the interfaces, some 
supplies also provide front-panel 
voltage and current control. Two 
manufacturers even put digital 
keypads on their supplies, so you 
don’t need an external computer to 
program the units. 


Keypads give you direct control 

Each supply in the Hewlett- 
Packard 6620A Series, for exam- 
ple, offers three separate keypads 
on the front panel for program- 
ming control. The unit provides 
multiple outputs, 16 built-in pro- 
grammable functions, and a multi- 
function LCD that monitors every 
operation. Models 6621A and 
6622A are dual-output 80W sup- 
plies. Model 6623A has three out- 
puts, and Model 6624A provides 
four outputs. 

Each model includes a GPIB in- 
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To provide computer control of your supply’s 
output or to obtain a wide range of output vol- 
tages, choose a supply with a built-in GPIB 
programming interface. 


2-kW power supply (Power Ten Inc) 


terface with which you can program a number of 
functions, such as voltage and current settings; output- 
channel enable/disable; unit identification; overvoltage 
protection; overcurrent-protection enable/disable; pres- 


ent and accumulated status readback; delay time for 


service-request mask; error-code readback; storage and 
recall of programmed value sets; reset of trip conditions 
for overvoltage and overcurrent; self-test execution; 
front-panel message display and enable/disable; and 
software calibration. 

You can program all but the last four commands from 
the keypads located on the front panels of these units. 
You can program all the commands by plugging your 
computer or terminal into the GPIB connector located 
on the rear panel of the power supply and transmitting 
GPIB programming commands to the supply. CIIL 
(Control Interface Intermediate Language) program- 
ming capability is available as an option. 

The 6620A Series also offers an assortment of protec- 
tion features. The local-lockout feature lets you disable 
all the front-panel controls except Channel Select. 
Current limiting, however, remains active at all times, 
preventing overcurrent conditions. You can enable a 
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second current-protection feature that will shut down 
the supply in the event that the current-limiting feature 
fails to contain the output eurrent. The supplies also 
provide protection against overvoltage conditions, ther- 
mal overload, and line-voltage dropout. 

You can calibrate a 6620A Series supply without 
removing its cover. You need only a digital voltmeter, a 
shunt, a controller, and a few lines of code. The 
supplies, which cost from $2700 to $8700, provide 
remote-sensing capability, programmed minimum cur- 
rent, current sourcing and sinking, reactive-load stabil- 
ity, and series or parallel output capacity. 

Also programmable via front-panel keypads are the 
members of Quality Power Systems’ PD 7000 Series, 
which includes five 60W models. The keypads let you 
control all programming functions. GPIB, RS-232C, 
and binary interfaces are available as options. 

The PD 7000 units automatically perform a series of 
self tests when you turn them on. You can set the 
voltage and current for either output independently by 
pressing the appropriate keys, by calling preset values 
from the unit’s ROM or RAM, or by downloading 
instructions from a remote computer or controller. One 
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Zero to 325V, 0 to 0.8A programmable supply ( Kepco Inc) ; 


keystroke lets you specify high or low ripple, provide 
master/slave tracking between outputs, or redefine 
output margins. 

Each model features two LEDs for monitoring out- 
put and displaying error messages. Each offers remote 
sensing and corrects for as much as 0.5V drop per lead. 
The supplies all offer continuous’ overload protection. 
They cost $1995; the interface boards sell for $295. 

You can also find supplies without built-in program- 
ming interfaces. Sorensen Co, for instance, offers op- 
tional programming modules that can control a variety 
of supplies. Sorensen’s »P-controlled D/A programmer 
module, the 488 Micro DAP, can govern as many as two 
programmable power supplies at once. You can put four 
of the programmers into a single 19-in. rack chassis. 

The 488 Micro DAP provides both talker and listener 
functions. In its talker mode, the DAP translates digital 
CIIL commands from a remote computer or terminal 
into an analog output voltage that causes the power 
supply to produce the requested output, from 0 to 
600V. Thus the DAP acts as a miniature power supply 
which evokes a larger output from the controlled power 
supply. The DAP also accepts commands in Sorensen’s 
proprietary, simplified version of CIIL. The commands 
set voltage and current; report limit overload, overvolt- 
age trip, and thermal shutdown; give a menu of all 
programmed values; trigger an alarm condition and a 
recorder; signal ac power disconnection; connect and 
disconnect power load; and signal output polarity. | 

In its listener mode, the DAP monitors the power 
supply’s response to its commands and sends a status 
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Four-voltage-range power supply (Kikusui International Corp) 


report to the host computer or terminal. Its error 
messages include syntax-error messages, value-error 
messages, output-setting reports, status reports, and 
alarm status. The talker/listener exchange offloads vir- 
tually all of the power-supply monitoring and control 
functions. A single-channel DAP is priced at $790, while 
a 2-channel DAP costs $1050. 

You can also use the DAP to control the supplies in 
Sorensen’s compact 60W XT series. These units mea- 
sure 5.2X4.38x11.7 in. and provide LED numbers and 
bar graphs that let you monitor output and transient 
changes. Built-in impedance-switched remote-sensing 
terminals compensate for load/output fluctuations. The 
series comprises six models, which offer voltages rang- 
ing from 0 to 120V and current ranging from 0 to 6A. 
Each supply costs $490. If you wish, you can have the 
supplies packaged for multiple outputs. 

For single-phase power levels ranging from 400 to 
2700W, the members of Sorensen’s DCR-B Series 
provide 0 to 600V outputs. You can connect the DCR-B 
supplies in parallel or in series for a maximum output of 
200V. Each unit offers remote shutdown, overvoltage 
protection, and a fan. Each supply comes in a benchtop- 
size package; prices range from $985 to $2075. 

The latest of the company’s supplies to support 
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For applications that require high voltages, you 
can use a series of supples that offer output vol- 
tages to 75 kV and output currents to 225A. 


Programmable dual-output power supply (Quality Power Sys- 
tems) 


“0TO aoE 
0 TO 50V 
0 TO SOV 


0 TO 10A_ 
pms 
O0TO10A | 


_ HEWLETT- 
PACKARD» 
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| DCR60-45B | OTO6OV | 0TO45A | 
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C=LED VOLTAGE AND CURRENT DISPLAYS 
D=MULTIPLE PROGRAMMABLE OUTPUTS 
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control by the DAP is the 3-phase, 10-kW DCR-T 
Series. Housed in a 19X24x12%-in. case and priced at 
$3900, the series offers nine models with outputs rang- 
ing from 0 to 600V and 16 to 900A. The DCR-T has 
separate remote programming and remote sensing cir- 
cuits, which prevent the possibility of voltage break- 
down across output components. The supply also fea- 
tures EMI ac-line protection and remote readout of all 
meters and indicators. 


Programmer controls multiple outputs 


If you require a supply that’s compatible with the 
IBM PC, consider using Lambda’s GPIB-programma- 
ble module, the Programmable IEEE-488 Power Sys- 
tem, which acts as an interface between your computer 
and as many as six power-supply outputs. You can order 
a single rack-mountable unit with slot-size power sup- 


"REPRESENTATIVE PROGRAMMABLE DC POWER SUPPLIES 


<75 4SEC | <500 ,V RMS | 60 PPM +04 mV/eC 


 <75ySEC | <5004.V RMS | sae F 
<75uSEC | <500.V RMS | ie | PF 
eel: 


<5 aes 


100 co : 


2 0.02% +4 mV 
| 100 pSEC 0.02% +4 mV 
100 p»SEC | 0.02%+4mV |” 
| 100 mSEC 65 mV RMS <Sav 
| 50mSEC | 125mV RMS S <onv | 
90 mv/°C st | 


— 50mSEC | 1.2V RMS” 


= =PROGRAMMABLE ERROR DETECTION 


_ F=OVERCURRENT PROTECTION 


G=PROGRAMMABLE OVERVOLTAGE PROTECTION, 


~ H=CIIL PROGRAMMING. 
- Ute ed oe ee OPERATION | 
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plies installed, or you can use the unit to control 
external supplies. 

Each system contains an IEEE interface card and 
programming cards for each power-supply output. The 
optional Confidence Check card lets you verify that 
your power supply’s outputs are equal to the values 
requested by the program. Prices for the system vary 
according to the configuration you choose. 

You could use the Power System, for example, to 
control one of the company’s LT Series 3-kW power 
supplies. These discrete units cost from $1773 to $3046, 
and include such features as a soft-start circuit to limit 
initial current when you turn the unit on, built-in 
overvoltage protection, remote sensing, and fan-cool- 
ing. They come with a 5-year guarantee for operation at 


85°C. The eight LT Series models have output Rack-mountable power-supply interface modules (Lambda Elec- 
voltages as great as 60V and currents as high as 300A. _ tronics) 


ON | REGULATION 
0.005% Imax | 


~<1mARMS_ 
i | <1 mA RMS | 


460 PPM+0.2 mA/°G | 0.06%+1 mA 
160 PPM+0.4 mA/eC | 0.06%+1 mA 
1 0.06% +1 mA 


50 PPMI°C 


Wee 005% +1 


| 0.02%+500 mA | 0.01% +250 pA 
| 0.02% +500 mA | 0.01%+250pA | 
| 0.02% +500 mA | 0.01%+250 uA | 


(0.01%+2mV | 2mMARMS > 
ae mv | 2mARM 


43 35 mAlC_ - amAk 
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Tf a little output drifting isn’t a cirtical con- 
cern for you, you may be able to control your 
supply’s output with qust an external resistor. 


60W benchtop power supplies (Sorensen Co) 


75-kV power supply (Bertan Associates Inc) 


Certain applications, such as mask repair and micros- 
copy, require high voltages that benchtop power sup- 
plies don’t ordinarily provide. For such applications, 
you can use a power supply from Bertan’s 210 Series. 
These supplies offer output voltages reaching 75 kV and 
output currents approaching 225A. The units measure 
5.0 15x17-in. Prices range from $1550 to $3850. 

Model 210-30R lets you establish an output voltage 
between 0 and 30 kV or an output current between 0 
and 4.5A. The unit includes remote sensing and remote 
monitoring. You can order optional digital computer- 
programming options such as GPIB, 16-bit binary, or 
4-decade BCD interfaces. Otherwise, you can control 
the output via the front-panel knobs or by putting a 
resistor across the back panel. 


Fewer features mean lower prices 


Supplies providing only basic functions can cost a 
good deal less than supplies with many extra features. 
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3-kW benchtop power supplies (Lambda Electronics) 


Power Ten’s Series 6101 high-performance supplies, for 


instance, which offer built-in overvoltage protection, 
remote programming, remote sensing, and series and 
parallel operation. The Series 6101 supplies offer volt- 
age ranges from 0 to 40V and current ranges from 0 to 
d0A. The same company offers the dual-output, 24W 
Model 2000 supply for $525. This lower-priced model 
also offers 0 to 40V output, but it yields a maximum 
output current of only 0.6A. Model 2000 also offers less 
overvoltage protection than do the higher-priced units. 

Electronic Measurements offers the 250W HCR Se- 
ries power supplies for $550. The HCR300-0.9 offers a 0 
to 300V voltage range, but the current range is only 0 
to 0.9A. The supply comes with remote sensing and 
thermal-overload protection. You can order overvoltage 
protection as an option. A 100W model, the ATR-100, 
sells for $545. Its output ranges from 0 to 32V and 0 to 
10A. The unit comes with overvoltage protection, re- 
mote sensing, and thermal-overload protection. 

Whether you really need to invest in this additional 
GPIB-control capacity depends on your application: If 
you must maintain a precise output, the GPIB control is 
a necessity; but if a little output drifting isn’t a critical 
concern for you, you may be able to control the output 
with just an external resistor. 

The Kikusui PAR80A and PAR160A power supplies 
let you use knobs located on the front panels to select 
constant voltage or current settings. For more exten- 
sive control, you have to purchase an optional GPIB 
interface and a control board. The 80W PAR80A costs 
$995; the PAR160A offers 160W for $1250. The addi- 
tional hardware you need to give one of these supplies 
GPIB capacity adds from $495 to $795. 

The Kikusui power supplies offer multiple voltage 
and current ranges. The PAR80A has four ranges: 0 to 
8V at 10A, 0 to 16V at 5A, 0 to 35V at 2.5A, and 0 to 
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to POWER-ONE for answers to unique design problems. “Innovators in Power Supply Technology” 
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The Right Choice for Your Product 
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NEW! 900 Series DC Motors. 
Multi-industry Versatility. 


Fulfills every demand of industrial and 
consumer applications. 


Electronically Commutated DC Motor: Brushless, 

ball bearings, compact durability with long service 

life. 

@ External Rotor Design — ideally suited for mount- 
ing functional elements in 9 standard models and 
3 DC voltage choices (kit version contains stator, 
rotor and electronics and is ideal for integration 
into drive systems). 


@ Internal Rotor Design — available in 24 volts and 
ideally suited for use as a servo-motor. 


Mechanically Commutated (non ferrous rotor) 
DC Motor: Two models offer precise electronic 
speed control enabling high acceleration and switch- 
ing frequency with low starting voltages using high- 
grade metal brushes with precious metal overlay. 

The PAPST 900 Series Motor. Another example 
of the PAPST concept of MECHATRONICS: Elec- 
tronic commands innovatively converted into direct 
and efficient mechanical movement. Call or write for 
a full line catalog. 


PAPST MECHATRONIC CORPORATION, Aquidneck Industrial Park 
Newport, RI 02840 (401) 849-8810 Telex 952092 1-800-242-1520 
(Continental USA except for MA) 1-800-242-1510 (MA only) 

Ask for Operator 31 


INNOVATIVE DRIVE SYSTEMS AND FANS 
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80V at 1A. The PAR160A provides three ranges: 0 to 
16V at 10A, 0 to 35V at 5A, and 0 to 80 at 2A. Both 
models feature digital LED output monitors for voltage 
and current, coarse- and fine-adjustment knobs, and a 
fan for thermal-overload protection. You can fit three of 
these supplies side by side in a single 19-in. rack-mount 
chassis. 

Finally, Kepco’s Power Manager supplies permit 
programming of voltage or current via an optional 
GPIB interface module. One member of the family 


furnishes 0 to 325V at 0 to 0.8A; features a 1-kHz 


bandwidth and a 150-ysec time constant; and costs 
$1806. Ene 


Article Interest Quotient (Circle One) 
High 476 Medium 477 Low 478 
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FOR YOUR COPY OF DETAILED 
SPECIFICATIONS CALL TOLL FREE 
TODAY 800-556-1234 Ext. #9 
In California call: 

800-441-2345 Ext. #9 


ABBOTT'S NEW 
500-WATT SWITCHING 
POWER SUPPLY SERIES. 


Because you demanded it, we created it—a switching power supply that delivers 500 watts. 


32" 


ABBOTT 500-WATT SWITCHING POWER SUPPLY MODEL MH500S SERIES 


This makes it perfect for military radar, communications, electronic countermeasures equipment and ‘ae fr 2 ti ing ee ee tee sori ne 
. pace : aes . yw 5a FIDE VONGES =. cre. a Ses or ac + 10% 
TTL logic applications. The big news is its small size. A 3/2" profile gives it an unbeatable 2 watt/ SSG SRE a 500 watts, (5 V, 12 V, 15 V, 28V) 
cubic inch power density. Switching frequency......... 100 kHz 
And we didn’t stop there. Hermetically sealed and encapsulated, this new 500-watt switcher Efficiency ........--+4+45- 65% minimum 
meets tough military shock, vibration, temperature and humidity specifications. 2 a hall al Ite 20 mSec 
g ges 2 P ee. re is ae ot eS Ripple and Noise ........... 100 mV peak—to—peak maximum 
We built in many other features that make it live up to our reputation—‘When reliability is Line and Load regulation... . 0.2% and 0.2% 
imperative.’ Electronic soft start, overvoltage and undervoltage protection to name just a few. EA oO a Se eed Meets MIL-STD-461B 
All this adds up to an impressive MTBF rating of 53,793 hours. Call or write for complete specs Environment ........-----. Meets MIL-STD-810C and MIL-S-901C 
and Abbott’s new Military Power Supply Catalog today. 1b ab stabs a Re RE de sanles | gal pet 
; : Operating temperature range . .0°C to +71°C 
Abbott Transistor Laboratories, Inc., Power Storage temperature range... . -55°C to +85°C 
Supply Division: 5200 West Jefferson Blvd., 
Los Angeles, CA 90016 (213) 936-8185. ® 
é ip WHEN RELIABILITY IS IMPERATIVE. 


Eastern Office: (201) 461-4411. 
Southwest Office: (214) 437-0697. 


MILITARY POWER SUPPLIES 
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Military 100 Watt DC-DC Converters 


@ Weight: 4 pound 

@ Size: 4 cubic inches 

@ Power: 100 Watts 

@ Density: 400W/Ib & 25W/in° 

@ Switching Frequency: 1 Megahertz 


Inland Power Technology serves up state-of- 
the-art DC to DC converter technology. Encap- 
sulated 4 ounce, 4 cubic inch modules that supply 
up to 100 Watts of low noise, tightly regulated 
DC power. 

They’re built to meet the requirements of 
MIL-STD-810A for shock, acceleration, vibration, 
altitude, humidity and salt spray. Reliability is 
exceptional with a calculated MTBF of over 
200,000 hours at 80°C per MIL-HDBK-217D. 


These mighty 100W modules are designed 
especially for portable, vehicle and airborne 
applications where high efficiency and small size 
and weight are important. Standard input vol- 
tages which cover the range from 10Vdc to 
370Vdc are available with outputs from 2Vdc 
to 100Vdc. 


Pe 
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We can also configure complete power systems 
with output powers in excess of 2K W and power 
densities up to 47 W/in’. For example, a triple 
output system with5V @ 105A & + 15V @6.7A 
has a volume of only 24 in® and weighs a mere 
1% lb. 


Call us for complete information on our full 
line of military quarter-pounders — the most 
significant improvement in power supply technol- 
ogy since the advent of the switcher. 


I 


4020 E. Inland Road « Sierra Vista, AZ 85635 
Phone: (602) 459-1150 * TWX: 910-973-9869 


Power Technology Group 


Inland Motor Division 
Kollmorgen Corporation 
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Power Sources 


Series of switching power supplies delivers 


200W in various output combinations 


4200 Series switching power sup- 
plies provide 200W continuous 
power and boast current-mode con- 
trol. You can choose from four mod- 
els delivering 5V de and having aux- 
iliary outputs of 12, 15, 24, or —5V 
dec; each model resides on a 
4x10x2.2-in. pe board. All units 
meet the safety requirements of 
VDE, UL, and CSA and contain an 
onboard E:MI filter that satisfies the 
requirements of VDE level B specs. 

The supplies guarantee an oper- 
ating efficiency of 70% over the 0 to 
70° temperature range; natural con- 
vection provides cooling. Minimum 
holdup time is 16 msec, and line 
regulation is +0.1%. The supplies 
can achieve load regulation as low as 
+0.5%. Output overvoltage protec- 
tion, input line fusing, soft start, 
and indefinite short-circuit protec- 
tion are standard. 


Two switchers, Models 4200-3 


and 4200-4, feature regulated auxil- 
iary outputs. User-selectable input 
voltage ranges encompass 90 to 
130V ac or 180 to 250V ac. Price for 
any of the four models is $249. An 
L-frame bracket costs an extra $25, 


and a cover costs another $35. De- 
livery, stock to eight weeks ARO. 
Power General, Box 189, Can- 
ton, MA 02021. Phone (617) 828- 
6216. TWX 710-348-0200. 
Circle No 580 


DC/dc converters with a 2:1 input range 
come in DIP-sized packaging 


This family of de/de converters, the 
DR Series, maintains regulated sin- 
gle and dual 2.5 and 3W outputs 
over a 2:1 input voltage range. En- 
closed in packages measuring 
1.25 x 0.80 0.5 in., these converters 
are compatible with a DIP foot- 
print. They include a 7m input filter, 
current-limit protection at 120% of 
full rated load, output overvoltage 
clamping at 125% of full rated out- 
put, and short-circuit protection. 
Depending on the model, the con- 
verters accommodate inputs of 18 to 
36V de (24V de nominal) or 36 to 
72V dc (48V de nominal). Six models 
are available in each input voltage 
range: Single-output models offer 
5V at 500 mA, 12V at 250 mA, and 
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15V at 200 mA; dual-output ver- 
sions offer +5V at +250 mA, +12V 
at +125 mA, and +15V at +100 
mA. 

The family claims an efficiency of 
82% and an MTBF of 266,000 hours. 
Line regulation is +1.0% typ over 


the 2:1 input range, and load regula- 
tion is +1.0% over a full-load to 
quarter-load range. For single-out- 
put family members, output ripple 
and noise is 100 mV p-p max; for 
dual-output models, output ripple 
and noise are 150 mV p-p max. 
Isolation voltage is 500V de min, 
resistance is 1<10’Q min, and ca- 
pacitance is 300 pF. Utilizing con- 
vection cooling, the series operates 
over ambient temperatures span- 
ning —20 to +71°C. $45.50 (100). 
Delivery, eight to 12 weeks ARO. 
Computer Products Inc, Power 
Conversion Group, 2981 Gateway 
Dr, Pompano Beach, FL 33069. 
Phone (617) 268-1170. 
Circle No 581 
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Two-output, 250W switcher offers 
MTBE exceeding 75,000 hours 


In accordance with MIL-HDBK 
217-D, Model HZANL0512 has dem- 
onstrated an MTBF exceeding 
75,000 hours. This 2-output, 250W 
switcher is certified for applicable 
FCC, CSA, UL, TUV (VDE), and 
IEC standards for safety and EMI 
criteria. The unit’s ac input ranges 
are 90 to 182V ac or 180 to 240V ac, 
single phase, 49 to 61 Hz. DC out- 
puts are 5 and 12V. Output ripple 
and noise are 1% Vour p-p or 100 mV 
p-p, whichever is greater. 
Operating at ambient tempera- 
tures of 0 to 50°C, the MOSFET 
switcher requires forced-air cooling 
of 200 lfm (linear feet/minute) for 
maximum output. Other features in- 
clude overload, overvoltage, input- 
surge-current (soft-start), input- 
EMI, and brown-out protection. A 
power-fail signal is also standard. 
Line regulation is +0.4% Vour 
max over the input range for a 5V 
output and +1% for a 12V output; 
load regulation is +0.4% max for a 
OV output and 4% for a 12V output. 
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The manufacturer claims the 


NCR Power Systems, 3200 S 


switcher has a typical efficiency of Lake Emma Rd, Lake Mary, FL 


72%. Holdup time is 40 msec typ. 
Model H2ANL0512 costs $232 
(1000). Delivery, eight weeks ARO. 


32746. Phone (800) 327-7612; in 
FL, (305) 323-9250. 
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Single- and dual-output dc/dc converters 
eliminate potential ground-loop problems 


Twenty single- and dual-output 
de/de converters bring the total 
number of units in the LW Series to 
48. The single-output converters 
are available in ratings from 10 to 
60W in wide-range input and adjust- 
able wide-range output models. 
Narrow-range-input, single- and 
dual-output models come in 3 and 
6W packages. 

Depending on your application 
and the version of de/de converter 
you choose, efficiency ranges from 
00% min (Models LWS-193, -194, 
-294-, -394) to a 75% min (Models 
LWS-296, -397). Isolation rating is 
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1500V dc for Models LWS-394, -395, 
and -397; for all other converters, it 
is 500V de. Line and load regulation 
specifications also depend on the 
unit. Line regulation equals 0.1, 
0.2, or 0.5%; load regulation can be 
0.2, 0.4, or 1.0% (no load to full 
load). 

All twenty models have external 
overload protection, convection 
cooling, and automatic current-lim- 
iting circuits that limit the output 
current to a preset value. All are 
suitable for pce-board mounting. DC 
inputs and outputs are via pin-type 
connections. Prices start at $21. 


Lambda Electronics, 515 Broad 
Hollow Rd, Melville, NY 11747. 
Phone (516) 694-4200. 

Circle No 584 
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EXTENDED RELIABILITY 


POWER SUPPLIES 


eesnees tenet neat eete ms teeAea 


PROVEN PERFORMERS 


Every day Arnold miniaturized, high reliability power supplies are in 
use in the field meeting the demanding needs of government/military 


applications like these: | | DESIGN YOUR OWN CONFIGURATION 
= Airborne Command Center using = Submarine Weapons by selecting from over 150 pre designed sub- 
ise Arnot models peaciniess CONES modules and get delivery of tailored “custom” 
= Mobile Microwave = semote AL Hage units in 8 to 12 weeks 
Communications Terminal. Control Terminal. 


« Miniature packages to 400 watts output. 

® 50% to 75% smaller than other switching 
supplies. 

# AC or DC inputs with 1 to 10 outputs. 

@ Ultra Reliable: MIL-STD-810C, MIL-E-5400, 
MIL-E-16400. 


Send for our “DESIGN YOUR OWN” High Reliability 
Power Supply Catalog today. Better yet, call us toll free, 
1-800-421-8181 (in California 213/390-3537) and ask for it! 


ARNOLD MAGNETICS ARNOLD MAGNETICS CORPORATION 


11520 W. Jefferson Bivd., Culver City, CA 90230 - (213) 390-3537 + (213) 390-8837 - TWX 910-343-6468 
CIRCLE NO 72 


Shipboard Missile Simulator. 
Stinger Missile Test Set. 

Airborne Flight Data Recorder. 
Ruggedized Military Computer. 
Pershing II Missile Test Set. 
Satellite Positioning Link 
shipboard Missile Launch System 
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PWM amplifier measures 7.7 < 12.92.25 in. 
and delivers 1.1 KW of continuous power 


The wideband Model 220-10 PWM 
amplifier is a 4-quadrant dc- to 
10-kHz power source capable of de- 
livering 1.1 kW (15A, 75V) continu- 
ous or 1.6 kW short term. You can 
parallel several amplifiers in a mas- 
ter/slave configuration to deliver 
30W (450A, 75V) continuous or 48 
kW peak. 

The amplifier combines efficiency 
and compactness: It measures 
7.7X 12.92.25 in. and operates at 


92% efficiency. PWM switching fre- 


quency is 80 kHz, whereas frequen- 
ey response is 10 kHz. The module’s 
switching frequency simplifies the 
design and minimizes the size of the 
internal filter necessary to smooth 
the 80-kHz output pulses into an 
amplified replica of the amp’s input. 
The 80-kHz ripple appearing in the 
output is less than 1% at full load. 
Linearity measures 0.05% from 
de to 700 Hz, and distortion is 1% 


over the de to 10-kHz frequency 
range. The amplifier’s low dissipa- 
tion permits it to operate from 0 to 
60°C with no derating. In addition, 
built-in protection prevents amplifi- 
er damage caused by overload, 
short circuits, or excessive temper- 
ature rise. 

A slave unit, Model 2208-10, costs 


$975. Model 220M-10, a master ca- 
pable of controlling as many as 30 
slaves for 30-kW output, costs 
$1060. Delivery, four to six weeks 
ARO. 3 

Copley Controls Corp, 375 Elliot 


St, Newton, MA 02164. Phone 
(617) 965-2410. TLX 285957. 
Circle No 583 


Lithium batteries retain 90% capacity 
after 10 years of storage at 21C 


These two lithium inorganic batter- 
ies, the TL-5261 and the TL-5263, 
provide standby power for as long as 
10 to 15 years in applications such as 
memory backup. Corrosion-resis- 
tant Noryl Se90 packages protect 
the batteries, and the shape of the 
packages facilitates the use of auto- 


matic placement and _ insertion 
equipment. 
The ‘TL-5263 measures 0.9 


0.9x0.3 in. and weighs 0.25 oz. 
Electrical properties include the fol- 
lowing: an open-circuit voltage of 
3.7V, arated capacity of 0.35 Ahr, a 
rated current of 0.10 mA, and a 
maximum current of 0.70 mA. 

The TL-5261 weighs 0.63 oz. Its 
dimensions are 1.3X1.8x0.31 in. 
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Electrical characteristics are as fol- 
lows: 3.7V open circuit voltage, 
1.0-Ahr rated capacity, 0.1-mA 
rated current, and 0.7-mA max 
current. 


For both batteries, the following 
MIL standards comply: solderabili- 
ty as per MIL-STD-202F’, method 
208D, 210A; terminal strength as 
per MIL-STD-2021F’, method 211A; 
salt-spray testing as per MIL-STD- 
202F, method 101D; and dynamic 
environmental testings as per MIL- 
STD-202F, method 204D, 205E. 
The batteries have a maximum ¢a- 
pacity loss of 10% over 10 years of 
storage at 21°C. Prices start at less 
than $4 (OEM qy). 

Tadiran Electronic Industries 
Inc, 40 Seaview Blvd, Port Wash- 
ington, NY 11050. Phone (800) 367- 
6859; in NY, (516) 621-4980. TLX 
6973370. 

Circle No 585 
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One half million more 
power supplies... 


now hav 
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* Adding Boschert makes us the 
Biggest Name in power supplies! 
Boschert, the leading name in open- 

frame switchers, will produce more than a half million units in 

1986. Boschert is the newest member of the Power 

Conversion Group of Computer Products Inc. — the name no 

one knows. : 
Now, as the world’s fastest-growing supplier of power 

conversion products, we have more ways than ever to meet 
all of your critical power supply requirements. 


There’s No Power Supply Problem We Can't Solve. 

We now combine the resources of six separate business 

units — Boschert (now including Compower]), Power Products, 
Stevens-Arnold, Tecnetics, Power Products Ltd. [Ireland], and 
Computer Products Asia-Pacific Ltd. (Hong Kong). 


PACKAGED 


e knows. 
Together, we can design and produce virtually any type and 


size power supply you will ever need, from % watt to 2000 
watts: 

e AC/DC Linears and Switchers 

e DC/DC Converters 

e AC/DC Uninterruptible Power Systems 

e Standard, Special and Custom 

e Commercial, Industrial and Mil-Spec 

All have guaranteed reliability, and most are backed by our 
no-hassle two-year warranty. And we offer high-quality design 
and application assistance, plus prototype services and a host 
of other supports we call PACKAGED POWER. 

Contact us for our free informative booklet, ‘How 
to Get the Best Value for Your Power Supply Dollar,” 
and literature covering our entire line of quality-built 
power conversion products. 


COMPUTER 
PRODUCTS |. 


POWER CONVERSION GROUP 
World leader in power supply technology. 


2900 Gateway Dr. e Pompano Beach, FL, 33069 « Phone (305) 974-5500 ¢ TWX 510-956-3098 
Boschert Incorporated ¢ Power Products Division ¢ Stevens-Arnold Incorporated ¢ Tecnetics Incorporated 
Power Products Limited [Ireland] e Computer Products Asia-Pacific Limited [Hong Kong) 
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Let Advance 
supply the 


You 
design 
the product. 


The electronic systems 
you design are complicated 
enough without designing your own DC 
switching power supply — a system in itself. So 
go ahead. Do what you do best. And let Advance supply 
the power. 


When designing around any one of the single- or multiple-output, open or 
closed Advance switching power supplies, you won’t have to worry about compro- 
mising the overall quality of your product. These reliable switchers deliver from 180 to 1500 
watts of full power in any voltage combination you may require. 


Built to the highest standards, these units meet UL, CSA, VDE, IEC, and FCC 
requirements. With MTBF ratings that generally exceed others in their class. 


When you need precise, dependable power for a well-designed instrument, computer or 
control, call 1-216-349-0755 for more information. 


ee ee <Sapvance 


Solon, OH 44139. POWER SUPPLIES 
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T50W SWITCHER 


These Series W switching power 
supplies offer outputs of 5V dec 
(150A), 12V de (68A), 15V de (54A), 
24V de (388A), 28V de (382A), and 
A4A8V de (19A). All models feature 
status indicators, overvoltage pro- 
tection, and soft-start operation. 
Line and load regulation are both 
+0.5%, noise and ripple are less 
than 10 mV rms (50 mV p-p for the 
SV model), and efficiency is typical- 
ly 76%. Standard models operate on 
inputs of 90 to 180V ac, 49 to 61 Hz, 
but an input of 180 to 264V ac is 
optional. I/O isolation is 1400V de. 

You can inhibit the output by ap- 
plying between 2 and 30V dc to the 
inhibit terminal. Enclosed in cases 
finished in flat black and gold alo- 
dyne, these supplies measure 
3.4xX0.3x7.9 in. They operate over 
an ambient range of 0 to 71°C and 
utilize forced-air cooling. $995. 

Acopian Corp, Box 638, Easton, 
PA 18044. Phone (800) 523-9478; in 
PA, (215) 258-5441. 

Circle No 588 


Two miniature ac/de converters, 
Models 140ADDC10 and -AYDC30, 
accept 3-phase, 115V ac input and 
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convert it to the 110 to 160V filtered 
de output required by the company’s 
Icecube de/de supplies. Packaged in 
anodized cases conforming to MIL- 
A-8025-II, class 2, the converters 
are intended primarily for military 
and aerospace applications. 

Model 140ADDC10 provides 
100W, and Model 140AYDC30 pro- 
vides 400W. The converters take up 
24 in. of board real estate and are 
1 and 1.95 in. high, respectively. 
Their respective weights are 14 and 
22 oz. Compared with standard 
60-Hz ac sources, these modules 
have an efficiency approaching 98%. 
For the 140ADDC10, ripple at Vin 
nominal and rated load is 12V p-p 
(max) at 25°C; for the 140AYDC380, 
it’s 10V p-p. Both units accept posi- 
tive transients equivalent to MIL- 
STD-704A/B. 140ADDC10, $375; 
140AYDC30, $245. Delivery, nine to 
11 weeks ARO. 

Powercube Corp, 8 Suburban 
Park Dr, Billerica, MA 01821. 
Phone (617) 667-9500. TWX 710- 
347-6792. 
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300W, 400W SUPPLIES 
The MDX Series comprises 300 and 
400W switching power supplies ca- 
pable of accepting 90 to 132V ac or 
180 to 264V ac, 47 to 68 Hz. Brown- 
out protection holds output regula- 
tion down to 85 or 170V ac inputs. 
The switchers’ 8- or 4-mm spacing 
meets international safety stan- 
dards, including CSA 22.2, IEC 
380, and VDE 0806, class 1, SELV. 
They are also UL478 recognized 
and TUV certified. Conducted RFI 


fulfills the requirements of FCC 
part 15, subpart J, and VDE 0871, 
class A. 

The series offers overload and 
overvoltage protection. Current- 
limit protection is standard on all 
outputs; the switchers recover auto- 
matically when a fault is removed. 
For each supply, the main output is 
protected against overvoltages in- 
duced by the power supply to a 
maximum of 6.8V. Efficiency is 75% 
typ, holdup time is 16 msec min, and 
operating range is 0 to 50°C full load 
(70°C half load). To achieve full-load 
ratings, 30 cfm of air is requisite on 
all models, except 70A units, which 
require 60 cfm. $377 (100). 

Todd Products Corp, 50 Emjay 
Blvd, Brentwood, NY 11717. 
Phone (516) 231-3366. 
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4-OUTPUT SUPPLY 


The SQV402 quad-output switcher 
meets international requirements 
for isolation and EMI/RFI specifica- 
tions. Built-in line filtering meets 
FCC and VDE 0871, level A stipula- 
tions. The supply’s input capability 
is 90 to 182V ac or 180 to 264V ac, 47 
to 440 Hz, and it withstands 3750V 
ac I/O isolation (4-mm spacing pri- 
mary to ground, 8-mm spacing pri- 
mary to secondary). 

The 5V main output’s rating is 
50A. Of three auxiliary outputs in- 
cluded, one is capable of 10A (16A 
peak), and the other two have a 
capability of 5A. Output voltage for 
these two auxiliary outputs is 5, 12, 
15, or 24V; output voltage for the 
10A output is 12 or 24V. The supply 
has overload, overvoltage, and ther- 
mal-shutdown protection as well as 
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How to make power dance 


to the most complex tune 


you can dream up. 


Kepco Power Management 
Systems ™ control voltage to 
0.001% and current to 0.005%, 
and respond to programming 
step changes in as little as 3 
microseconds. They offer the 
most precise, the most flexible 
control of power you can buy. 


EERE ATARI LE SIS RIE. EEE OE ee 


Kepco Power Management Systems 
consist of components that work 
perfectly together because they were 
designed to work perfectly together: 
Kepco Power Managers and Kepco 
Digital Interfaces. 


The Kepco Power Managers are 
linear programmable power supplies 
which have been especially designed 
for programming applications. Their 
voltage and current can be controlled 
from zero through their entire range; 
they can give you maximum rated 
voltage and maximum rated current 
simultaneously; and they can scale a 
uniform 0-1V or 0-10V control signal 
into any desired output within their 
range. 
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AST AS 
S| THE POWER SUPPLIER™ 


The Kepco Digital Programming 
Interfaces were created to take full 
advantage of the Power Managers’ 
precision and speed of response, by 
allowing them to be controlled by a 
computer or digital controller. They 
translate 12-bit digital signals into a 
0-1V or 0-10V variable d-c signal, and 
are guaranteed monotonic to within 1/2 
LSB or 0.012%. 


There are 12 series of Power 
Managers, each with its own 
characteristics. 


Series ATE, for example, offers full 
external control over both voltage and 
current with automatic crossover; and 
user selectable slow mode for 
stabilizing voltage, and fast mode for 
stabilizing current and following high 
speed programming. 


Series BOP is fast programmable 
and also bipolar, which means its 
voltage and current outputs are 
smoothly adjustable from — 100% to 
+ 100% of their ratings, passing through 
zero without a glitch. The output of our 
model BOP 100-1M can go from — 100V 
to + 100V in 66 psec, and from — 1A to 
+1A in 90 psec. 


KEPCO. 
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Our TLD Digital Programmer not only 
passes commands to Power Managers 
from a computer or digital controller, but 
also passes responses from the Power 
Managers back to the computer. It can 
control up to 16 Power Managers at 
once. 


Our Series SN are stand-alone 
interfaces, with models available for 
use with the IEEE bus, or, for fast 
programming buses using bit-parallel 
data transfer. Series BIT are cards 
which plug into the BOP Power 
Managers. 


The Kepco Power Managers are 
computer-tested and delivered fully 
zeroed and calibrated, for easy mating 
with any SN or TLD programmer and 
quick assembly into an operating system. 


Call or write Dept. JLB-12, 
KEPCO, INC., 131-38 Sanford Avenue, 
Flushing, NY 11352 USA 
(718) 461-7000 * TWX #710 582 2631 
FAX (718) 767-1102. 


KEPCO’S 40TH YEAR 


es 
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WER SUPPLIER™ _ 


Power Sources 


a remote-sensing capability. The 
unit measures 5X15xX2.5 in. and 
costs $330 (100). Delivery, 8 to 10 
weeks ARO. 

Switching Systems Internation- 
al, 1827 N Case St, Orange, CA 
92665. Phone (714) 921-1153. TWX 
910-593-1339. 


Circle No 589 


DC/DC CONVERTERS 
The UWS Series comprises 100 and 
120W single-output de/de convert- 
ers, which are available as either 
stand-alone or master and slave 
modules. A master module can 
drive as many as four slaves to 
provide a total of 600W with less 
than 10% load-sharing deviation on 
each module. Master and slave mod- 
ules include synchronization pins. 
Input voltage range is 20 to 60V de, 
ie, a 3:1 ratio. 

These current-mode-control con- 
verters operate at 200 kHz with an 
efficiency approaching 83% (at full 
load). An LC input filter is stand- 
ard. Ripple and noise are 75 mV p-p 
over a 20-MHz bandwidth, transient 
response is less than 200 wsec for a 
50% load change, and the tempera- 
ture coefficient is +0.02%/°C. All 
units will sustain indefinite short 
circuits. Load regulation is 2% max 
(full load to no load), and line regu- 
lation is 0.5% max (low line to high 
line). Six-sided metal cases encapsu- 


late the supplies and eliminate noise 
radiation; the cases measure 
3.5X5.5x0.91 in. (before mounting 
and without heat sinks). $249. 
International Power Devices 
Inc, 155 N Beacon St, Brighton, 
MA 02135. Phone (617) 782-3331. 
TLX 650-273-8631. 
Circle No 594 


5-OUTPUT SUPPLIES 


The VF Series fan-cooled switching 
power supplies offer power densities 
greater than 3W/in® and are avail- 
able in versions providing 500 to 
1750W and one to five outputs. The 
units meet all VDE, IEC, UL, 
CSA, BP, ECMA, and CEE safety 
requirements, including 3750V ac 
dielectric isolation and 8-mm spac- 
ing from primary to secondary cir- 
cuits. In addition, they comply with 
FCC and EMI requirements. VDE, 
UL, and CSA certification is in 
process. 

The line provides current-sharing 
parallel operation and true redun- 
dant operation—no isolation diodes 
are necessary and no derating is 
required for parallel or redundant 
service. Typical efficiency is 80%. 
Protection features include reverse 
voltage, thermal shutdown, over- 
voltage, foldback current limiting, 
inrush current limiting, and line- 
spike suppressors. Operating temp- 
erature for the supplies is 0 to 70°C; 
derating of 2%/°C occurs above 
50°C. Line and load regulation are 
0.4% for changes from minimum to 
maximum rated values. Ripple and 
noise are 1% or 100 mV p-p over a 
20-MHz bandwidth. $220 to $845 


205 


Power Sources 


(OEM gty). Delivery, four to eight 
weeks ARO. 

Deltron Inc, Box 1369, North 
Wales, PA 19454. Phone (215) 699- 
9261. TWX 510-661-8061. 

Circle No 598 


5-OUTPUT SWITCHER 

The Model 29 switching power sup- 
ply features five isolated, floating 
outputs; current-mode regulation; 
and automatic current sharing. You 
can parallel individual outputs with 
each other; they will automatically 
share current in direct proportion to 


their current ratings. Isolation di- 
odes minimize the possibility that a 
failed supply will cause a system 
failure. 

Model 29D has a rating of 200W 
with convection cooling and a rating 
of 300W with forced-air cooling. 
When using forced-air cooling, the 
main output can deliver 40A at 5V 
de. The auxiliaries provide output 
voltages ranging from 5 to 24V de 
and currents from 3 to 6A continu- 
ous and 4 to 9A peak. $464. Deliv- 
ery, four to eight weeks ARO. 

Powertec Inc, 20550 Nordhoff St, 
Chatsworth, CA 91311. Phone 
(818) 882-0004. 

Circle No 590 


400W SWITCHER 


The 98400 single-output switcher 
uses 200-kHz PWM techniques. The 
400W device is UL 478 recognized 
and certified to CSA 22.2 (#154 


approved to VDE 0806 (IEC 380)) 
for SELV applications. It also com- 
plies with FCC Docket 20780, level 
B, and VDE 0871, level B, for con- 
ducted EMI. The supply is pro- 
tected against overload, short-cir- 
cuit, reverse-polarity, overvoltage, 
and overtemperature conditions. 
However, additional cooling via con- 
duction or forced air is required for 
continued operation at full rated 
loads. You can adjust output volt- 
ages to +5% (min). Dual wide-range 
input voltage is 90 to 182V ac or 180 
to 264V ac, 47 to 63 Hz. 


Around the world Ion Implantation Equipment 
is being powered by the new 4800 Series 


HV Power Supplies. 


The 4800 kW system has been designed to ~ 
the leading edge of HV technology, and 
offers hitherto unattainable standards of 


flexibility and stability. 


lt provides a controlled continuous d.c. 


output, with either positive or negative 
polarity, rated from 20 kV-200 kV as 


standard. Yet units are so compact, they 
may be hand-carried for either bench 


or rack mounting. 
So if you need a supreme HV power 
supply for ion implantation or 
other demanding applications, 
get full details of the Series 4800 
today! They'll make a world of 


difference. 
Llano 


Hunting | Hivolt 
YOUR, POWERFUL PARTNER. 


Hunting Hivolt, 1008 West Ninth Avenue, King of Prussia, 
PA 19406, USA. Tel: (215) 265 7462. Fax: (215) 265 1982. 


Hunting Hivolt Limited, Riverbank Works, Old Shoreham Road, 


Shoreham-by-Sea, West Sussex, England BN4 5FL. 


Up to 
200 kV with 
HV disc system 

readily 
available. 


Tel: (0273) 454511. Telex: 87466. Facsimile: (0273) 454471. 
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Power Components Up To 50 Watts/Cubic Inch 


MHz Switches Can Take You... 
Vice s AC/DC and DCI DC converters will take you 
to the leading edge of power conversion 


technology. Consider the benefits of 0 our power 
components in your system: 


SIZE—A dramatic reduction in converter volume 
and weight is achieved with MHz switching fre- 
quencies. Vicor’s VI Series of converters (shown ac- 
tual size) deliver as much as 200W froma package 
measuring 2.4” x 4.6” x 0. 47” and weigh- 
ing less than 1/3 of a pound. The converters have 
power densities as high as SOW/in®, allowing you to 
design a system that is significantly smaller and 
lighter than your competitor's using yesterday's 
power conversion technology. i 


EFFICIENCY — Vicor converters have conversion 
efficiencies of 80 to 90%. Higher efficiency reduces 
heat generated in your system makina it cooler and 
more reliable. 


FLEXIBILITY — Vicor converters support supe 
tions ranging from low power battery equipment to 
multi-kilowatt off-line power systems with input 
voltages from 10 to 425 VDC, and isolated outputs 
- from 5 to 48 VDC. Booster modules allow you to 


configure power systems that are expandable in 
200W increments. 


RELIABILITY — With 50,000 modules in the field 
over a year, the failure rate is less than 0.1%. 


QUALITY — Our reputation for quality begins with 
the design; there are no limited-life components in 
VI Series converters. Quality is maintained in pro- 
duction with the latest functional testers and burn- 


in equipment. Each module is tested and trimmed 
by ATE. 


VI-100™ Converters and VIB-00 Power Boosters™, 
manufactured by Vicor and its licensees, represent 
the state-of-the-art in power conversion 
technology. See what smaller size, higher efficien- 
cy, and modular component flexibility can do for 
your next power system design. Call (0734) 868567, 
TWX: 847073 POWLIN G, FAX: (0734) 755172. 


Distributed by: POWERLINE ELECTRONICS, LTD. 


5 Nimrod Way 
Reading, RG2 0EB 


Vee ENGLAND 


CORPORATION 


VICOR — Component Solutions For Your Power System. 
| CIRCLE NO 108 


CIRCLE NO 162 


Power Sources 


Four configurations are available: 
5V, 80.0A; 12V, 34.7A; 15V, 28.2A; 
and 24V, 18.0A. The 5V model in- 
cludes a power-fail signal that pro- 
vides a 5-msec warning prior to the 
loss of de power in the event of ac 
power loss. For all configurations, 
line regulation is 0.2% for a low- to 
high-line change; load regulation is 
0.2% for a 0 to 100% load change. 
Holdup time is 20 msec min, and 
ripple and noise are 50 mV p-p max. 
$300 or $500 (OEM qty). Delivery, 
12 to 16 weeks ARO. 

Sierracin/Power Systems, 20500 
Plummer St, Chatsworth, CA 
91311. Phone (818) 998-9873. 

Circle No 591 


2000W SUPPLY 


This 2000W addition to the SV Se- 
ries delivers full power at 50°C and 
includes a _ power-fail signal and 
overtemperature and short-circuit 
protection. Its circuitry guarantees 
equal load sharing; loads from 25 to 
800A can share current within 5% 
when using two 5V dc, 400A sup- 
plies. You can choose from 2 and 5V, 
400A; 6V, 335A; 12V, 200A; 24V, 
100A; and 48V, 50A versions. All 
models are UL recognized and CSA 
certified. 

Operating range is 90 to 182V ac 
or 180 to 264V ac; frequency is 47 to 
63 Hz, single phase; and nominal ac 
input is 100, 115, 208, or 230V. The 
switcher’s load regulation is +0.5% 
for 10 to 100% load changes; its line 
regulation is also +10% for +15% 
line changes around nominal 115 to 
230V ac. Ripple and noise are 100 
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for UL/CSA ap- 


Docket 20780, class A. The switcher 
der evaluation 
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from no load to full load. The 48V 
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COMPACT SUPPLY 
The Powermag A1500 
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400W SUPPLY 


has an integral EMI filter, which 
provides the protection necessary to 


The LRS-56 supplies 2.5W/in® and 
meet MIL-STD-461A and FCC 
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+71°C, with suitable derating above 
40°C. 

Overvoltage protection is stand- 
ard. In addition, it offers external 
overload protection and current lim- 
iting. A self-resetting thermostat 
provides thermal protection. The 
supply is convection cooled and 
measures 4%6X4%X11% in. $725. 

Lambda Electronics, 515 Broad 
Hollow Rd, Melville, NY 11747. 
Phone (516) 694-4200. TWX 510- 
224-6484. 

Circle No 603 


ENCAPSULATED CELLS 


The Memoguard line of lithium 
manganese dioxide coin cells pro- 
vides safety and reliability in tem- 
peratures ranging from —40 to 
+160°F. The batteries feature insu- 
lated cases with an automatic extin- 
guisher that protects against fire; 
the housing also protects the cells 
from possible damage from chemi- 


cals. In addition, each cell combines 
resin encapsulation with cell sealing 
for hermetic encasement. At room 
temperature, the batteries’ life ex- 
pectancy exceeds 10 years. 

The cells are enclosed in DIPs. 
Open circuit voltage is 3.5V, and 


nominal voltage—5-pA drain at 
20°C—is 3.0V. Capacity at 3.0V 
nominal, 50 wA at 20°C is 200 mAhr, 
and maximum recommended drain 
at 20°C is 3 mA (to recover 75% of 
nominal capacity). $1 (OEM qty). 


Saft America Inc, 107 Beaver 
Ct, Cockeysville, MD 21030. Phone 
(301) 666-3200. 

Circle No 595 


9-OUTPUT SUPPLY 


The HSS 180 switch-mode power 
supply has five outputs: three fully | 
regulated and two. semiregulated. 
Its continuous output rating is 
180W with convection cooling, or 
250W with forced air, as long as 
there is a 20-cfm minimum air-flow 


First, 


we gave you 


: need of add ional Heian ¢ or filtering. 


__ Advanced Power offers you American design enginee 
___ ing and technical support plus an extremely advanced | 
automated offshore manufacturing facility. Compare our 
performance, reliability and cost. You're in for a Pee 
and there's more to come. 


a 3s 


PRICE/WATT* 


. Bi ecen POWER CORP 


10440 N. Tantau Avenue, Cupertino, CA 95014. (408) 255-9955. 


* Subject to change without notice. 


QUANTITY 
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The Ultimate in 
RE Power. 


Solid State Reliability : pe per eg 
with Incredible coos eo ie 


Ve rsa ¢ Operates from 230 VAC, 3 phase 
fe _— ae 


500 Watts/A-500 100 Watts/2100L 
¢300 kHz to 35 MHz © 10 kHz to 12 MHz coverage 
®Up to 1000 watts pulse and CW @ 100 watts linear Class A power 
No bandswitching ®Up to 250 watts saturated 


¢ Works into any load impedance 


200 Watts/3200L 
© 250 kHz to 150 MHz 
e200 watts linear 

power to 120 MHz 
e175 watts to 150 MHz 
© Operates from 
115/230V receptacle 


400 Watts/1040L 


3, Watts/603L © 10 kHz to 500 kHz 


©0.8 to 1000 MHz © Up to 700 watts 
¢3 watts of linear power output 40 Watts/440LA 
¢ Flat 37 dB gain © ¢ Useful power up ¢ 150 kHz to 300 MHz 
°Up to 5 watts | to 1 MHz ¢ 40 watts Class A linear 
saturated ¢ Built-in true © State-of-the-Art 
aster PON ®Up to 75 watts CW and pulse 


meter 


25 Watts/525LA 
eFlat 1 to 500 MHz 
¢25 watts linear output 
®Up to 40 watts pulse and CW : i peep pce, 
a ownching © 100 watts linear 
power 
e200 watts to 200 
MHz 
® No bandswitching 


of RF power amplifiers 


For our latest full-line catalog, please contact us at ENL, 
100 Highpower Road, Rochester, NY 14623. Call 716/427-8300 or Telex 671 1542 ENI UW. 
Mundells Court, Welwyn Garden City, Hertfordshire AL7 1EN, England. Call (0707) 371558 or Telex 24849 ENI UK G. 
j= A subsidiary of Emerson Electric Co. CIRCLE NO 98 


OUR MATE SYSTEMS 


WILL OVER-POWER YOU 


“MATE-like”’ or Full MATE Qualifi- 
cation, Elgar can supply the right 
power source equipment! 


e SL/SX AC Power Sources 

e PIP 9012 or 9022 Programmers 

e 1¢, 2¢ or 3¢; 500 VA to 5250 VA 
Models 


Features: 
Built-in TMA 
Programmable Current Limiting 
Confidence Test 
BIT and BITE 
Full Measurement 
Capability 
1IEEE488 Listener/Talker 


For more information call: 


800-854-2213 
800-44-ELGAR (In California) 


9250 Brown Deer Road 
San Diego, CA 92121 
Telex: 211063 ELSD 


CIRCLE NO 46 


New, low-cost, compact, lightweight 
high voltage power supplies 


WG Series features constant voltage/constant current, plus 
off-line switching for low internal dissipation, high reliability 


e Twenty-one models for a range of 
300 watt output choices from 5 KV @ 
60 MA to 60 KV @ 5 MA. Positive, 
negative, or reversible polarity. 

e 5%’ panel height, weight 30 Ibs. 
e Remote and front panel monitoring 
and programming of both DC output 
voltage and current standard! 

e Ten-turn counting dials for both 
voltage and current. 


e Active mode indicators for voltage 
and current. 

e Regulation better than 0.005% — 
line and load. 

e Primary contactor — additional 
safety feature, prevents self-turn-on 
after power outage. 

e Low-stored energy for maximum 
personnel/equipment safety. 


Innovations in high voltage power supply technology. 


GLASSMAN HIGH VOLTAGE INC. 


Route #22 (East), Salem Park, PO. Box 551, Whitehouse Station, N.J. 08889 
(201) 534-9007 * TWX 710-480-2839 


CIRCLE NO 85 
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rate. It also has a surge capability of 
300W under certain conditions. 
A standard unit measures 
9.84.56 X2.6 in. and includes pow- 
er-fail circuitry, a main terminal 
shroud, and a cover. 

AC input voltage rating is 98 to 
182V or 196 to 264V, 45 to 450 Hz. 
Inrush current-limiting circuitry 
confines input current peaks during 
switch-on to less than 40A under 
worst-case conditions (cold start 
only). The supply is overvoltage 
protected; a thermal cutout is op- 
tional. It meets national safety 
standards’ certification and appro- 
val, including UL, CSA, and BS. 
$250 (100). 

Bay Components Inc, Box 6638, 
Annapolis, MD 21401. Phone (301) 
266-6767. TWX 510-600-7370. 

Circle No 596 


MILITARY SWITCHER 


The Model M300T is a 300W, triple- 
output switching power supply en- 
closed in a 3X6X8-in. package. It 
can accept a 115V input at 47- to 
440-Hz and deliver a 300W output at 
5V (#12 or: 245¥V) for. a 2:1 Wiin’ 
density (per NAVMAT guidelines). 
EMI protection conforms to MIL- 
STD-461B, and input protection 
meets MIL-STD-1399. Hermetical- 
ly sealed, the supply meets the envi- 
ronmental requirements of MIL- 
STD-810C as well as the 5-ft 
hammer drop of MIL-S-901C. 
Ripple and noise are 100 mV p-p 
max, line and load regulation are 
0.2%, and holdup time is 10 msec. 
Options include special connectors; 
3-phase input; protection against se- 
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vere shock, acceleration, and vibra- 
tion; wider input-voltage range; and 
wider operating temperature range. 
$2450. Delivery, 14 weeks ARO. 
Abbott Transistor Laboratories, 
Power Supply Div, 5200 W Jeffer- 
son Blvd, Los Angeles, CA 90016. 
Phone (213) 936-8185. 
Circle No 597 


DC/DC CONVERTERS 


The ERD Series operates at a 
switching frequency of 800 kHz, 
features an MTBF of 249,700 hours, 
and provides an efficiency of 82%. 
The converters come in 30, 60, and 
150W models with single outputs of 
5, 12, 15, 24, and 48V; a 24 and 48V 
input version of each model is also 
available. Power density is 1.51W/ 
in’, and weight is 0.016 lbs/W. The 
converters feature adjustable volt- 
age outputs: —20 to +10% of nomi- 
nal for 5 and 15V models, —380 to 
+10% for all others. 

Remote error sensing and an iso- 
lated, TTL-compatible on/off signal 
_are standard on all versions. A 
built-in EMI filter meets conducted- 
noise standards for MIL-STD-461B. 
In addition, the converters meet 
UL and CSA safety standards. 30W 
model, $135; 60W unit, $160; 150W 
version, $225. 

Kepco Inc, 131-138 Sanford Ave, 
Flushing, NY 11352. Phone (718) 
461-7000. 

Circle No 599 
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SEALED BATTERY 
The E cell, a member of the Mono- 


bloc family, is an 8.0-Ahr recharge- | 


able battery. It’s a little taller than 
its sibling, the 5.0-Ahr X cell, but it 
has the same footprint, so designers 
can specify either 5.0- or 8.0-Ahr 
capacity in the same space. 

The cell features a sealed design, 
incorporating spirally wound posi- 
tive and negative plates using pure 
lead grids; this design recombines 
the gases in the battery within a 
starved electrolyte system. In addi- 
tion, the cell is impervious to water 
loss and acid leakage. It has a float- 
charge life of 8 to 10 years at 23°C 
and a cycle life of 200 to 2000 cycles. 
You can operate, store, and charge 
the battery safely no matter what 
position it’s in. A self-resealing safe- 
ty valve will release pressure under 
abusive overcharge conditions. 
$10.30 (1000). 

Gates Energy Products Inc, Box 
5887, Denver, CO 80217. Phone 
(303) 744-4806. TLX 45511. 

Circle No 600 


DC/DC CONVERTERS 


The 540 Series miniature de/de con- 
verters require 0.413%in. of board 
space and reside in encapsulated 
SIPs measuring 1.250.550.3883 in. 
You can mount them vertically or 
horizontally. The series includes six 


GOWANDA 


makes the 


exact switching 


power chokes 
you need 


High current filter chokes with 
printed circuit mounting and 
pre-tinned leads. 


AXIAL LEAD CHOKES 


Inductance values 5uH to 75QuH. 
Current rating 1.0 to 3.0 amps. 


RADIAL LEAD CHOKES 


Inductance values 5uH to 250uH. 
Current rating 3.0 to 15.0 amps. 


BOBBIN CORE CHOKES 


Inductance range 1.0uH to 15.0mH. 
Current rating 0.8A to 35.0A. 


TOROIDAL CHOKES 
Inductance range 10.OuH to 1000uH. 
Current rating 1.0A to 10.0A . 


For complete information 


Call 116-532-2234 


or write today 


GOWANDA ELECTRONICS CORP. 
NO. 1 INDUSTRIAL PLACE 
GOWANDA, NEW YORK 14070 


TWX 710-529-1211 Made in U.S.A. 
CIRCLE NO 124 


This book can save 
your company 


a lot of money. 


It’s free, too. 


GSA Contract GS-04F-00702 
GENSTAR 


Rental Electronics, Inc. 
(800) 227-8409 


In California (800) 331-3440 
This coupon brings you a recession-beating catalog by return mail! 


O) It’s free, so send it quick! 1 The equipment I’m most interested 
| © I'd also like a free catalog on in is: 
“like new” items you’re selling. 
QO) Don't wait. Call me today at: 


PR a PPTL LE 
ORGANIZATION 
PR cs MAIL STOP 
CITY/STATE/ZIP 

TELEPHONE 


Complete coupon and mail to: Genstar Rental Electronics, Inc, 6307 De Soto Ave., 
Suite J, Woodland Hills, CA 91367 EDNO71086 © Genstar Rental Electronics, Inc. 1985 
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models, which operate from power 
bus levels of 5 or 12V dc inputs and 
provide outputs of 5, 12, or 15V de. 
The 1W converters also offer 300V 
I/O isolation, 100-mV p-p ripple and 
noise, thermal-overload protection, 
and foldback short-circuit protec- 
tion. The operating temperature 
range spans —25 to +70°C. 

The converters operate at a 45 to 
55% efficiency. Line regulation is 
0.5% for a low- to high-line change, 
and load regulation is 1% for a 0 to 
100% load change. $36.50 each. 

Power General, Box 189, Can- 
ton, MA 02021. Phone (617) 828- 
6216. TWX 710-348-0200. 

Circle No 606 


20W SWITCHERS 


These 50W, single-output switchers 
have an MTBF calculated at 50,000 
hours at full load for 25°C ambient 
temperatures. The switchers under- 
go hipot testing at 1500V ac for one 
minute at both input to output and 
input to ground, and they experi- 
ence 100% burn-in for 24 hours. UL 
recognized and CSA listed, the 
switchers meet IEC and CEE safe- 
ty requirements and have a typical 
efficiency of 70%. Features include 
built-in EMI filtering, short-circuit 
protection for all outputs, low-out- 
put ripple, and overvoltage protec- 
tion for the 5V output. Holdup time 
is 15 msec at full load, and inrush 
current is 16A at 115V ac at 25°C 
ambient (cold start). 

The switchers accept input volt- 
ages of 90 to 132V ac and operate on 
an ac input current of 1.0A rms at 


EDN July 10, 1986 


Power Sources 


115V ac. You can choose from four 
- models having voltage ratings of 5, 
12, 15, or 24V; all models feature 
open-frame construction. From $85. 
Sola, 1717 Busse Rd, Elk Grove 
Village, IL 60007. Phone (312) 228- 

1393. TLX 280538. 
Circle No 602 


.00W SWITCHERS 


This line of 500W switchers comes 
in single-, dual-, triple-, and quad- 


output configurations. Single-out- 
put models offer outputs of 2V at 
160A, 5V at 100A, 12V at 42A, 15V 
at 33A, 24V at 21A, 28V at 18A, and 
48V at 10A. For these models, cur- 
rent sharing is standard. Multiple- 
output models have their main 5V 
output rated at 60A; auxiliary out- 
puts offer the following voltage and 
current ratings: 2V at 10, 5, or 3A; 
OV at 10, 5, or 3A; 12V at 10, 5, or 


3A; 15V at 10, 5, or 3A; 24V at 6, 5, 


or 3A; 28V at 6, 5, or 3A. These 
models include current sharing to 
provide parallel operation only on 
their main output. 

The series complies with such 
safety and EMI standards as VDE, 
IEC, FCC, UL, and CSA. All units 
offer remote inhibit, remote voltage 
adjusting of the main output, re- 
mote sensing on all outputs, ac pow- 
er-fail detection, overvoltage pro- 
tection, and voltage out-of-tolerance 
detection on the main output. Line 
and load regulation are 0.2%, hold- 


NAVY STANDARD 
POWER SUPPLIES 


Navy Standard Power Supplies are now 
being mandated on Navy contracts. All Navy 

» Standard Power Supplies meet general 
NAVSEA Specification SE 010-AA-SPN- 

010, and appended slash sheets 

identify individual model character- 

istics. EG&G Almond Instruments’ 

© — Slash Sheet power supplies are 
being qualified by the Naval Weapons 
Support Center (NWSC), Crane, Indiana 

as part of the Navy Standard Power Supply Pro- 


gram (SPSP). 


EG&G Almond Instruments has submitted Slash Sheet 7 (150 Watt, 
3 Output) and Slash Sheet 8 (300 Watt, 3 Output) SPSP models to NWSC for qualifi- 

cation. Our Slash Sheet 1 (750 Watt, 2 Output) SPSP unit was submitted in April 1986. 
The units are housed in SPSP 2.48” x 68” x 10.8” chassis designed for coldplate cooling. 
They have a minimum calculated MTBF of 100,000 hours (per MIL-HDBK-217D) for a Naval 


Sheltered environment at 50°C baseplate temperature. 


The Slash Sheet 1, 7, and 8 units accept inputs of 115VAC; 60Hz, 3 phase delta (DoD-STD- 
1399, Sec. 300) and 155VDC. Slash Sheet 1 outputs, 5VDC @ 80A and 5VDC @ 70A, can 
be paralleled. Slash Sheet 7 and 8 SPSP’s have three outputs, 5VDC @ 25A, + 15VDC @2A, 


and 5VDC @ 50A, + 15VDC @ 2A, respectively. 


Remote on/off, voltage programming, remote sense, output status and over-temperature, over- 
voltage, and over-current shutdown are provided. Environmental Stress Screening (ESS) is 


performed on all SPSP power supplies. 


Consult EG&G Almond Instruments for information on other SPSP power supplies, addi- 


tional output configurations and different chassis styles. 


n 


ALMOND INSTRUMENTS 


EG&G Almond Instruments, 1330 E. Cypress Street, Covina, California 91724 


(818) 967-9521. 
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up time is 380 msec, and output rip- 
ple is 1% or 50 mV p-p. Inputs of 90 
to 182V ac or 180 to 264V ac are 
field selectable. The switchers are 
housed in cases measuring 58x10 
in. and have a typical efficiency of 70 
to 75%. Prices range from $600 for 
single-output models to $750 for 
quad-output versions. Delivery, six 
to eight weeks ARO. 

Computer Products Inc, Power 
Conversion Group, 2981 Gateway 
Dr, Pompano Beach, FL 33069. 
Phone (305) 974-2442. TWX 510- 
956-3098. 

Circle No 601 


DC/DC CONVERTERS 


These three de/de converters, the 
24812.1000, the 24S15.800, and the 
2485.2000, are designed for use 
with 24V batteries in telecommuni- 
cations applications. All are single- 
output units that have a 3:1 input 
range; each can accept any voltage 


B 8 Egg é e348 
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E700VF — ENGINEERED 
TO POWER VF DISPLAYS! 


E700VF Converters — 
PCB mount package for 
vacuum fluorescent 
displays requiring up to 
3W output power! 


e Uses Low VDC Input to 
Provide Both DC Anode & 
AC Filament Outputs 

@ 1.1" x 12"x 91" High 

e Encapsulated 

e Fast Turnaround 

e Under $8 in OEM Volume 


Street, P.O. Box 269, Endicott, 


2601 Wayne 
607-754-9187 TWX510-252-0155 


The DC PowerHouse 


© 1986 ERG, Inc. & 
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Profit from the Factory 
Automation Explosion 


A monthly newsletter on computer-integrated manufacturing (CIM) — a 
must for CIM users, suppliers, and investors who want to capitalize on the 
most significant industry trend of the century. 


Each monthly issue will bring you 12 easy-to-read pages of news reports, case 
studies, forecasts, analyses, and more to help you plan strategies, advise 
management, invest wisely — and give your company the competitive edge it 
needs to succeed. Now you can see for yourself the vital, hands-on informa- 
tion in each issue, with absolutely no obligation. 


SPECIAL FREE OFFER 


We invite you to try the next 2 issues of CIM STRATEGIES newsletter at no cost, 
no obligation. 


After you have examined your free issues, you can either subscribe for a full year at 
just $15.58 per issue (only $187, payable annually), or do nothing at all and your trial 
subscription will be cancelled automatically. Note: Enclose payment with your order 
and you will receive absolutely free, the new $40 Special Report, ““CIMPLAN: The 


oe oe : 
Systematic Approach to Factory Automation.’ Act now! EDNo71086 


Title : 


Name 
Company 
Address 
City State Zip 

CIM STRATEGIES, P.O. Box 716, Back Bay Annex, Boston, MA 02117 
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from 12 to 36V de. Model 
24S12.1000 has a 12V output at 1A; 
Model 24815.800 provides a 15V 
output at 800 mA; and Model 
24S5.2000 generates a 5V output at 
2A. The 5V model includes overvolt- 
age protection. 

All three converters have input 
filters and are enclosed in 6-sided 
shielded cases measuring 
3.5x2.5X0.875 in. All outputs are 
isolated (500V de) and short-circuit 
protected. Regulation is 0.02%, 
noise is 10 mV p-p, and minimum 
efficiency is 70%. From $118. 

Calex Mfg Co Inc, 3355 Vincent 
Rd, Pleasant Hill, CA 94523. 


Phone (415) 932-3911. TLX 338506. 
Circle No 604 


SUPPLIES 


Einclosed in 5X8xX10-in. packages, 
these six supplies boast a packaging 
density of 3W/in®. They deliver out- 
puts varying from 50 to 1200W at 
50°C; output voltages of 2 to 48V de 
are available for each model. Single- 
output units have maximum output 
levels of 500, 800, 1000, and 1200W; 
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two multioutput units have ratings 
of 500 and 700W and as many as four 
outputs each. The 500W, multiout- 
put model delivers 60A max from its 
main output and a maximum of 10, 
5, and 3A from its auxiliaries. The 
700W multioutput unit generates 
100A from its main output and 10, 7, 
and 5A from its auxiliary outputs. 
Single-output units demonstrate a 
65,000-hour MTBF; multioutput 
supplies demonstrate an MTBF of 
55,000 hours. 

You can select an input range of 
90 to 132V ac or 180 to 264V ac. 
Line and load regulation are 0.2%; 
minimum holdup time is 30 msec. 
Other features include overvoltage 
protection; current limiting; no- 
load, thermal, and reverse-voltage 
protection; remote sensing; and 
+10% voltage adjustment. 1200W 
unit, $893 (50). Delivery, 6 to 12 
weeks ARO (OEM qty). 

ETA Power Systems Inc, 2675 
Junipero Ave, Signal Hill, CA 
90806. Phone (213) 427-0095. 

Circle No 605 


CRT-TEST SUPPLIES 


These 3-output, high-voltage power 
supplies, the CRT-30 and CRT-50, 
are useful for testing CRT displays. 
You can independently control and 
monitor the three outputs from the 
front panel or with remote-pro- 
gramming controls. Precision 
multiturn potentiometers and digi- 
tal displays provide output control 
and monitoring. Digital program- 
ming is available in either 16-bit 
binary or 4-decade BCD TTL-com- 
patible formats; a separate IHEE- 
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488 interface is also available. 

The CRT-30 and CRT-50 deliver 
anode voltages of 30 and 50 kV at 2 
mA respectively, a focus of 10 kV, 
and a G2 voltage of 1 kV. All three 
outputs are short-circuit and arc 
protected. Options include filament 
and G1 outputs and dynamic focus. 
Both units provide highly regulated 
outputs—0.01% line and load regu- 


lation—and low ripple—0.01% p-p. 
The supplies are housed in 19-in. 
rack-mountable enclosures that 
measure 8% X15 in. CRT-80, $3090; 
CRT-50, $3650. 

Bertan Associates Inc, 121 New 
South Rd, Hicksville, NY 11801. 
Phone (516) 433-3110. TXW 510- 
221-2144. 
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Engineered With Vision 


Built With Care 


POWER-SONIC, a leading manufacturer of rechargeable batteries, offers a 
complete line of both sealed lead-acid and nickel-cadmium batteries, 
engineered to meet the toughest specifications. State-of-the-art design, 
meticulous quality control and time-proven performance are the reasons 
why engineers are specifying POWER-SONIC batteries; competitive prices 
and an outstanding track record for product reliability and on-time delivery 
have convinced buyers. For more information or a copy of our catalog, 


contact: 


POWER-SONIC CORPORATION 


3106 Spring Street, Redwood City, California 94063 USA (415) 364-5001 


POWER 


1 


LLL 


CS LLL, 


Whe TLL 


MW SOMME 


SEALED RECHARGEABLE BATTERIES 
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CAPACITOR CHARGER 


The 802L high-voltage power supply 
suits use in lasers and pulsed-power 
research. This capacitor-charging 
supply is available in eight output 
voltage ranges—from 1 to 40 
kV—and with output power as high 
as 4000J/sec. Requiring 7 in. of rack 
space, this supply can charge a ca- 
pacitor bank at rates exceeding 100 
Hz. It is also protected against 
short circuits. 

The supply uses air cooling and is 
prewired for both single-phase and 
3-phase input power, 50 to 60 Hz, so 
that you can select power input on 
site with no adjustments. The front 
panel has a lockable switch, which 


permits you to select remote or local 
operation. You can parallel the sup- 
ply in configurations of as many as 
10 units for higher output. $6825. 
ALE Systems Inc, Ashland 
Technology Ctr, 150 Homer Ave, 
Ashland, MA 01721. Phone (617) 
881-5252. 
Circle No 607 
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QUAD SWITCHER 

This company’s Series 700 now has a 
\00W, 4-output switcher, Model 
724, The switcher uses a magnetic- 
reactor regulator in both the pri- 


mary and secondary circuits to 
achieve high efficiencies on all out- 
puts. Housed in a 3.34x8x13.5-in. 
package, it delivers 5V at 50A (plus 
auxiliary outputs adjustable from 
+12 to +15V at 6A) and 24V at 4A 
with a 6A surge capability for disk 
drives. You can select a 115 or 220V 
ac input at the unit’s barrier strip. 
All outputs have current limiting 
and short-circuit protection. Over- 
voltage protection is standard on 
the 5V and +12 to +15V outputs; 
remote sensing is standard on the 
dV output only. $750. 

RO Associates Inc, Box 61419, 
Sunnyvale, CA 94088. Phone (408) 
744-1450. TWX 910-339-9304. 

Circle No 611 


RUGGED BATTERY 


This lithium thionyl] chloride battery 
is available in three sizes. Cell des- 
ignation and size are TL-5526, C 
size; TL-5551, D size; TL-5576, DD 


CAE for 
Analog Circuit Designers 


AC 
than youn 9816. 9920 


300, 21 


PLUS: 


* OPTIMIZATION * IMPROVED ALGORITHMS 

*98 NODES * COMPATIBLE with HP DATA FILES 

* TIME DOMAIN ¢ INTEGRATED with FFT and 

* GROUP DELAY MEASUREMENTS with HPIB 

* RELATIVE PHASE * 6 YEAR TRACK RECORD 

* NEGATIVE COMPONENTS * 30 DAY TRIAL Ow 


S-WAVE 


PLOTFT 


jensen transformers | 


NCORPORATED 


10735 Burbank Boulevard « North Hollywood California 91601 
Contact Deane Jensen (213) 876-0059 + Closed Fridays 
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* COMPONENT SENSITIVITY 
* OUTPUT WAVEFORM for any INPUT 


ALSO: FFT WAVEFORM ANALYSIS 
° 4 TIMES FASTER than HP 
* INTEGRATED into ONE FILE 


THREE INTEGRATED MODULES: 
C-CAP 

AC Circuit Analysis with OPTIMIZATION 

FFT Waveform Analysis for Time Domain $750.00 


Time Domain Data Acquisition 
Double all prices for 9020 Computer version. 


‘DEMO DISK AVAILABLE 
COMTRAN INTEGRATED SOFTWARE 


on 4.0 


$750.00 
Name 
$750.00 Company /inatibition 
Address 
City 
State 
Phone | ) 


This publication 
is available in 
microform. 


University Microfilms 
International reproduces this 
** publication in microform: 
microfiche and 16mm or 
35mm film. For information 
1@ §=6about this publication or any 
— of the more than 13,000 titles 


we offer, complete and mail the coupon to: University 
Microfilms International, 300 N. Zeeb Road, Ann Arbor, 
MI 48106. Call us toll-free for an immediate response: 
800-521-3044. Or call collect in Michigan, Alaska and 
Hawaii: 313-761-4700. 


CL) Please send information about these titles: 


Universi 
Micrchilms 
International! 
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size. All three sizes have a rated 
voltage of 3.4V, are hermetically 
sealed, and have a shelf life of 10 to 
15 years for the —40 to +70°C 
range. Model TL-5526 has a rated 
capacity at 150°C of 4.5 Ahr and a 
maximum continuous current of 40 
mA; Model TL-5551 has a 10-Ahr 
capacity and 60-mA current; and 
Model TL-5576 has a 22-Ahr capaci- 
ty and 100-mA current. Prices start 
at less than $30 (OEM qty). 
Tadiran Electronic Industries 
Inc, 40 Seaview Blvd, Port Wash- 
ington, NY 11050. Phone (516) 621- 
4980. TLX 6973370. 
Circle No 613 


CONVERTER 


The E700 VF de/de and de/ac con- 
verter is designed for vacuum-fluo- 
rescent (VF) display applications 
requiring 3W total. It provides the 
two outputs that are required by 
most VF displays—the de anode 
and the ac filament. You can tailor 
both outputs to your display. The 
converter is 1.11.20.91 in. and is 
suitable for Noritake, Futaba, and 
NEC displays. Prices range from 
$18.26 to $20.81 (100). 

Endicott Research Group Inc, 
Box 269, Endicott, NY 13760. 
Phone (607) 754-9187. TWX 510- 
252-0155. 

Circle No 612 
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“Having a reliable 


source of ceramic PWBs 
has been the problem 
with leadless chip 
carriers. Until now”’ 


Boeing Electronics Company 
Reliability By Design 


P.O. Box 3707, M/S 9A-10, Seattle, WA 98124, (206) 575-5755. 


“With all the sophis- 
ticated electronics were 
putting up In space, we 
arent going to gamble 
on a power supply 


Boeing Electronics Company 
Reliability By Design 


P.O. Box 3707, M/S 9A-10, Seattle, WA 98124, (206) 575-5755. 
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| iniature 
termination. 


Specify Amphenol” D-Subs for more 
reliable, less costly assembly. 


Let Amphenol D-Subminiature connectors help you put an end to 
termination problems and high assembly costs. 

Our new rear-release model, for example, features economical 
stamped and formed crimp contacts that are ideal for high-speed 
automatic termination. For increased reliability, these contacts 
include an integral insulation support. And to minimize loading 
errors, each contact position in the insert has a highly visible 
white number. 

Other Amphenol D-Subminiature models provide cost effective 
IDC termination with either planar cable or discrete wires. For 
increased reliability, the discrete wire IDC design features integral 
insulation supports. The planar IDC features built-in strain relief. 

EMI/RFI control is another problem that's easily and economi- 
cally solved with Amphenol D-Subminiatures. 

Metal shell and metal front shell construction provide physical 
shielding, which can be enhanced with optional grounding 
indents. Metal and plated plastic hoods are also available. 

For the full Amphenol D-Subminiature story, contact your 
nearest Amphenol Products sales office. 


Amphenol Products world headquarters: —— 
Lisle, IL 60532—USA—Telex: 190215 


CANADA: Montreal, (514) 482-5520 +» Ottawa, (613) 226-2727 « Toronto, 
(416) 291-4401 - Vancouver, (604) 278-7636 


EUROPE: Austria—Vienna, (43) 222-951511 » England—Whitstable 

(44) 227-264411; Romsey, (44) 794-517575 » France—Dole, (33) 84-7281 13; 
Suresnes, (33) 1-7729113 > W. Germany—Heilbronn, (49) 7131-4861 « Italy— 
Arese, (39) 2-938-5161 » Netherlands—ljsselistein (31) 3408-87844 « 
Spain—Barcelona, (34) 3-237-3100 * Sweden—Upplands Vaesby, 

(46) 760-88035 — 


FAR EAST: Hong Kong—Kowloon (852) 3-681283 « India—Poona, 
83363 » Japan— Tokyo, (81) 3-379-2111 


Amphenol 
LLTED products 
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Hardware and 
Interconnect Devices 


Backplanes play 
a crucial role 


in high-speed 


systems 


The backplane is no longer simply a mount- 
ing surface for daughter boards; instead, 
it’s an important component in a soplusti- 
cated connection system. Because of the fast 
switching speeds and high circuit densities 
prevalent in today’s applications, the back- 
plane you select seriously affects your sys- 
tem’s electrical performance. 


Tom Ormond, Senior Editor 


When youre specifying a backplane for your high-speed 
system, remember that the backplane adds as much 
electronic value to overall system performance as it 
does mechanical value. Faster switching speeds, in- 
creasing circuit density, and device complexities place 
critical electrical demands on the backplane system, so 
you need to specify one that can accommodate these 
idiosyncracies of high-speed logic systems. 

A backplane isn’t simply a piece of metal at the rear 
of a card cage; it’s a component in a complicated 
interconnection system. In a high-speed system, the 
transmission lines (contacts, printed circuit traces, etc) 
on the backplane must closely match those in the 
immediate environment. Further, to maximize the per- 
formance of these high-speed logic systems, the inter- 
connection lengths must be as short as possible. 

As the system’s switching speeds increase, the inter- 
connection system must control such characteristics as 
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electrical noise, characteristic impedances, power dis- 
tribution, and signal integrity. The backplane must 
also provide low-inductance grounding. Grounding af- 
fects interconnection capacitance, inductance, and 
transmission-line properties. In fast-switching digital 
systems, it’s absolutely crucial for you to choose a 
backplane that provides adequate nearby ground re- 
turns for controlling crosstalk and reflections, and that 
maintains switching speeds and signal integrity in all 
circuit interconnections. 

Today’s backplanes are essentially transmission lines, 
and as such they have characteristic impedance. When 
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a transmission line operates into a load mismatch, 
reflections develop. The higher the characteristic im- 
pedance/load mismatch, the worse the reflections. Re- 
flections translate into noise, so it’s important to keep 
your system load as closely matched as possible to the 
backplane’s characteristic impedance. Further, note 
that as you start to load the backplane, you’re going to 
lower its characteristic impedance. You must take this 
change into consideration when you're matching your 
system load to the backplane’s impedance. 

Crosstalk, resulting from capacitive and electromag- 
netic coupling between traces on the backplane, is a 
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High-density backplane (Teradyne Connection Systems Inc) 


second factor that can seriously affect your system’s 
performance. Backplane manufacturers address this 
problem by optimizing the geometry of the traces, 
ground plane, and dielectric, thus effectively minimiz- 
ing the physical side-to-side capacitance of the lines. 
Ground-plane guarding also tends to reduce the effec- 
tive capacitance. In addition, the optimization tech- 
nique reduces electromagnetic coupling, because eddy 
currents in the ground planes tend to separate and 
dissipate the fields. 

Finally, you also need to consider power distribution 
when choosing a backplane. Proper power distribution 
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In today’s high-speed logic designs, the 
backplane contributes as much electronic 
value to system performance as it does me- 
chanical value. 


is a key element in a backplane’s performance and 
reliability, but designers often overlook certain aspects 
of the power-distribution problem. For example, before 
you choose a backplane, you should map your system’s 
current flows. If you can’t obtain known consumption 
figures, use equal worst-case currents for each. You can 
then work with the backplane vendor to place power 
inputs and returns. Proper placement of inputs and 
returns will ensure that current densities will be uni- 
form and that voltage drops will be low enough to 
permit reliable operation. : 

Remember that paralleling connector pins at power- 
entry points requires a significant derating of the pins’ 
current-carrying capability. Any small difference in 
contact resistance will significantly unbalance the cur- 
rent flows. 

When you look for a backplane, you'll find they come 
in two basic types: general-purpose, or uncommitted, 
backplane systems, and backplane systems designed 
for use in specific applications. 

Among the uncommitted systems are Methode’s 
Reli-Aplane connectors and backplanes, which combine 
to form a versatile interconnect system. The company 
offers fast-delivery prototypes, small-quantity prepro- 
duction units designed to accommodate modifications or 
changes, and large-quantity full production runs. The 
Reli-Aplane products let you design a complete back- 
plane system by choosing from a variety of connector 
options. 

The connectors consist of precision stamped contacts 
which are press-fit mounted directly into plated- 
through holes in an epoxy fiber-glass laminate panel. 


VME Bus backplane (Vector Electronic Co) 


224 


VME Bus backplane (Hybricon Corp) 


The manufacturer mounts press-fit insulator housings 
onto the contacts, forming a finished connector. The 
backplanes are available in configurations that employ 
cantilever-edge connectors, bellows-edge connectors, 
NAFI/SEMS MIL-C28859 fork-and-blade connectors, 
or inverse shrouded and unshrouded male pliant pins. 

The backplane system can connect as many as 10 
levels of circuitry. To connect the levels, the manufac- 
turer sandwiches dielectric insulator sheets between 
discrete double-sided pe boards with plated-through 
holes. The gas-tight interface between the press-fit 
contacts and plated-through holes provides layer-to- 
layer interconnections, and it also securely holds the 
sandwiched boards together. 

Methode also offers the Reli-Aplane hybrid back- 
plane system, which employs a variation of the stand- 
ard multilevel construction. In the hybrid, solid metal 
plates are sandwiched between double-sided pc boards 
or plain unclad FR4 boards. Pure copper plates offer 
low resistance and high current capability in power and 
ground planes. Low-carbon iron plates offer EMI 
shielding and protection for signal planes and EMI- 
Sensitive components. 

The Reli-Aplane system is also available in multilay- 
er, impedance-controlled configurations with as many 
as 22 layers. The manufacturer tests each backplane 
before shipping it. 

Another general-purpose backplane system is 
Teradyne’s High Density Plus, a complete modular 
system that’s designed for use in LSI- and VLSI-based 
product designs. The manufacturer offers backplanes 
as large as 27X27 in. and having as many as 16 layers. 
You can also obtain backplanes that have +10% charac- 
teristic-impedance control and offer circuit traces and 
spaces as close as 0.006 in. 
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The modular construction of the High Density Plus 
backplane and daughter-board connectors gives you 
flexibility in designing a custom backplane interconnec- 
tion system. Each module contains either 60 or 80 
signal contacts in a high-density, 4-row, 0.1x0.1-in. 
grid configuration. Female contacts located in the 
daughter-board modules provide high normal force be- 
tween mating contacts. The dynamic retention, press- 
fit feed-through contacts, which are positioned on the 
backplane, permit easy replacement in the field. The 
contacts are coined and polished smooth in the mating 
areas to minimize engagement forces. 

You can arrange the backplane and daughter-board 


connector modules end-to-end in any combination to 


achieve the interconnection pattern you want. Further, 
you can place the connectors’ rows on very tight centers 
to maximize both interconnect density and the use of 
backplane space. 

The connectors provide 85g min normal force. The 
High Density Plus system, which includes eight stand- 
ard bus-bar configurations and power contact arrays 
rated at 15A, is designed to handle the power-distribu- 
tion needs of the high-speed devices found in ECL, 
Schottky TTL, and CMOS gate and standard-cell 
arrays. 

Pricing for the complete High Density Plus intercon- 
nection system depends on configuration, complexity, 
and quantity. The backplanes start at approximately 
$0.12 per mated contact pair. The manufacturer tests 
all parts before shipping. 

A high-speed, high-power backplane from Mupac, the 
3414910-01, features multilayer construction and is 
designed to interface with the company’s family of card 
cages for vertically mounting multilayer Schottky-com- 


General-purpose backplane (Methode Electronics Inc) 
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Power backplane (Mupac Corp) 


patible panels. Priced at $450, the backplane is engi- 
neered to equalize current flow throughout the power- 
bus system. It can handle the rise and fall times 
associated with high-speed logic devices. 

Offering a 26-position, dual-connector capacity, this 
4-layer panel employs 2-0z copper for all layers, and has 
three potential levels—V:, V2, and ground. Plated- 
through holes couple voltage and ground planes togeth- 
er, thereby equalizing current flow throughout the 
power-bus system. The panel can carry a maximum 
current of 300A. 

The backplane’s design includes dedicated Vcc and 
ground connector pins, but you can easily commit 
additional pins to the ground plane by using solder 
washers. A #10 tin-plated bronze stud provides access 
to the backplane’s power system. The power lugs are 
press-fit types. The backplanes also provide holes for 
decoupling capacitors. Featuring low characteristic im- 
pedance for maximum noise immunity, the backplanes 
come with standard connector spacings of 1.2 in., but 
0.6-in. spacings are available as an option. 

Besides buying uncommitted backplane systems, you 
ean also find backplanes designed for specific applica- 
tions. For example, you can obtain backplanes designed 
for VME/VMX Bus applications from such vendors as 
Hybricon, Vector, and Augat. Hybricon offers two 
VME Bus backplanes. The J1, which accommodates as 
many as 21 boards, processes data at transfer rates as 
high as 40M bytes/sec. The J2, which is designed for the 
VMX Bus, supports 32-bit processors operating at the 
same data rate. 

The J1 backplanes feature multilayer, rigid lami- 
nated construction and have full ground and power 
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In high-speed applications, interconnects 
should be as short as possible to minimize 
delays and related inductance/capacitance 
problems. 


planes, which minimize signal interference. The back- 
planes have DIN 41612 connectors that are specified at 
quality level 2 for 400 insertions. Their connectors are 
pliant, press-fit types. The backplane’s power studs 
provide safe fusing margins at power and ground-plane 
interfaces. 

The J1 backplane carries three signal layers, a full 
ground plane, and a full power plane. Its optimized 
line-width/ground-plane spacing ratio and 5-layer con- 
struction reduce crosstalk, noise, and capacitive loading 
on the bus lines. 

In the 4-, 5-, 6-, 9- 10-, 11-, 12-, 20-, and 21-slot 
standard backplane versions, the pliant, press-fit con- 
nectors are spaced at 0.8 in. Daisy-chain signals are not 
terminated on the backplane. Instead, according to the 
VME specification, the backplane uses removable 
shorting jumpers to propagate Bus Grant and Jack 
signals through unoccupied slots. Resistive termina- 
tions are installed between the last two signal buses at 
each end of the backplane. These thin-film networks 
come in SIPs and meet all VME specifications. You can 
easily remove them to couple backplanes side by side. 
Decoupling capacitors at the terminations preserve 
signal integrity and prevent crosstalk. 

The backplanes feature positive, high-current power- 
access connections that exceed standard VME specifi- 
cations. Standard J1 backplanes provide power (5V) 
and ground access through both Amp (Harrisburg, PA) 
Mate-n-Lok connectors and No 10 screw terminals, 
which are rated for 50A. Fast-On connectors from Amp 
and Power-Bug connectors from Winchester (Water- 
bury, CT) are available as options. 

Hybricon also offers three J2 backplanes: a general- 
purpose device; a device that allows convenient user I/O 
and special connections; and a device that’s precon- 
figured for the VMX Bus. In the basic expansion-bus 
version, the center row of pins on the 96-pin connector 
is connected for 32-bit expansion. The other two rows 
are left unterminated. The VMX Bus version has the 
same 32-bit expansion connections in the center row; 
connections for the VMX Bus are on the outer two rows 
of the connector. 

Connectors on the J2 backplanes are spaced at 0.8 in. 
The VMX Bus model carries two signal layers, a full 
ground plane, and a full power plane. The I/O expansion 
model is double-sided, and has a full ground plane. 
Standard I/O expansion models are available in 4-, 5-, 
6-, 9-, 10-, 11-, 12-, 15- 16-, 20-, and 21-slot versions. 
Standard VMX Bus backplanes come in 3-, 4-, 5-, and 
6-slot versions, and the general-purpose designs are 
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VME Bus backplane (Augat Inc) 


available in 4-, 5-, 6-, 9-, 10-, 11- 12-, 16-, 20 and 21-slot 
models. 

Another application-specific backplane comes from 
Vector. The company’s VME Bus backplanes offer high 
speed, low noise, 6-layer construction and controlled- 
impedance design. The backplanes feature a patented 
shielding technique that prevents crosstalk problems, 
the company claims. The line offers two backplane 
designs. J1 units feature 6-layer construction and are 
available in 5-, 9-, and 21-slot versions. Two 2-0z power 
and two 2-oz ground planes provide efficient power 
distribution. The J2 panels are also available in 5-, 9-, 
and 21-slot versions. On these units, the B row of 
connector pins is preterminated to accommodate 32-bit 
expansion. The A and C connector rows are user 
definable, and are compatible with the VMX Bus. 

All backplanes feature an off-board termination 
scheme that allows them to accommodate 21 connector 
slots while maintaining 0.8-in. slot spacing. The back- 
planes also feature polarized power connectors that 
disconnect quickly. The planes employ DIN 41612 fe- 
male connectors. 

Interconnect and terminator boards round out the 
backplane line. You can connect two or more backplanes 
without losing a slot, yet maintaining the 0.8-in. con- 
nector spacing. Like the backplanes, the boards feature 
a controlled-impedance design, which preserves the 
backplane’s transmission characteristics. 

By connecting power directly to the wire-wrapping 
pins on the DIN connector, you can use the interconnect 
board as a 2-slot backplane. The terminator boards 
terminate the bus lines as required by the VME specifi- 
cation. You can remove the terminator board and place 
it on an extender board to maintain proper termination 
during board testing. 

The Express backplane system from Augat is de- 


EDN July 10, 1986 


PRODUCTS FOR 


VM E EUROCARD 


H ybricon, with more experience than any other company in 
designing, developing and building VME packaging hard- 
ware, Offers the industry widest range of both custom and 
standard VMEbus-configured products . . . all in full production 
and field-proven. 


This VME system has clearly benefited from Hybricon’s con- 
siderable experience in packaging and interconnection. 
Components were designed from scratch . . . not adapted 
from other bus products .. . to best serve VME‘ unique require- 
ments. Interface flexibility and customer convenience are out- 
standing, and construction is much more rugged than com- 
petitive offerings. It'S no wonder that Hybricon VMEbus pack- 
aging and interconnection hardware is used on more systems 
than anyone elses. 


In volume production, the best cost/value relationship can 
often be achieved with a custom design... and a significant 
share of Hybricon’s VME business is in custom products. When 
doing a custom design, Hybricon can draw on an automated 
database covering over ninety standard VME models. . . 
speeding the process, saving cost, and greatly reducing the 
amount of debugging needed. 


“EXTRA VALUE DESIGN” 


Hybricon’s “Extra Value Design” program ensures that indus- 
try performance and construction norms are exceeded . .. and 
that extra features and flexibility will make life easier for the 
equipment designer. The benefits are evident throughout this 
VMEbus product system. . . multilayer backplanes with full 
ground and power planes — factory assembled backplane/ 
card cage combinations in rack, case, drawer and custom 
mountings — high frequency wire wrappable socket boards 
with patented VHF design — extensive connector and terminal 
options — and much, much more. 


Fourteen Backplane/ 
Card Cage Assemblies 


J1 in 19" rack 

mountable cage 

O10, fi, 12.45, 16; 

20,21 slots 

J] in optional mount cage 
4,5, 6,9, 10 slots = 


Nine 19” Rack 
Mountable Card Cages 


* 21-slot 400mm x 6U, 9U 
21-slot 140mm x 3U, 6U, 9U 
21-slot 220mm x 6U, 9U 
21-slot 280mm x 9U 
10-slot 160mm x 6U 


Six 160mm Optional Mount Card Cages 
4,5,6,9, 10, 12 slots 


Eleven J1 Backplanes 
¢.5,6,9,10, TE 12, 15, 16, 20, Zt slots 


Eight J2 32-bit Expansion Backplanes 
4,5,6,9, 12, 16, 20, 21 slots 


Four J2 VMX Expansion Backplanes 
3, 4; 5,6 SIOtS 


Six Test Extender Cards 
for: J1, 160mm 
J1, 220mm 
J2, 160mm 
J2, 220mm 
J1/J2 contiguous, 160mm 
J1/J2 contiguous, 220mm 


Three Lateral Interconnect Boards 


for Ji tod 
J2 32-bit to J2 32-bit 
J2VMX to J2VMX 


Thirty-two Wire Wrappable Socket Boards 


four 160mm x 3U four UHD 220mm x 6U 
four 160mm x 6U four 220mm x 9U 

four UHD 160mm x 6U four 280mm x 6U 

four PGA 160mm x 6U four PGA280mm x 6U 


Ask for the 
Hybricon Bus Manual... 
Defining all of the 
popular configurations. 


No other company in the world makes as many packaging/interconnection products for microcomputer compatible systems 


0 
Hybr Icon Corporation 410 Great Road, Littleton, Massachusetts (617) 486-0311 TWX 710-347-0654 
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CIRCLE NO 179 


HYBRICON MAKES THE MOST... AND THE BEST 
PACKAGING/INTERCONNECTION 
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In fast-switching systems, a backplane must 


provide adequate grounding in order to 
control crosstalk and reflections. 


signed to meet VME and DIN specifications. The 
product line includes large prototyping panels that use 
surface-mount decoupling capacitors, high-performance 
backplanes, 100-kHz switching power supplies, extend- 
er boards, and adapters that accommodate surface- 
mountable components. 

The J1/VH backplane employs 6-layer technology. 
Three large ground/power planes control impedance, 
minimize crosstalk, and limit RFI. The three signal 
layers reduce crosstalk by separating the bus signals. 
The backplane’s characteristic impedance specs at 
90Q+10%. The backplane, which costs $576, readily 
accommodates 20-MHz system clock rates. 

All but one of the backplane’s connectors are normal 
pe-board-length, press-fit DIN types. The exception, a 
96-pin DIN connector located in the last slot of the 
backplane, has 96 wire-wrappable pins protected by a 
shroud. Designers can use this connector as an inter- 
connection point to an adjacent backplane or to a logic 
analyzer. A separate row of pins adjacent to this last 
connector accepts Bus Grant jumpers—small hand- 
insertable shunts. The manufacturer provides space on 
the J1/VH so you can augment a passive termination 
scheme by mounting resistors on the backplane. You 
deliver power to the backplane via traditional snap-on 
power lugs rated for 3 to 5A. 

A second backplane from Augat, the J1/H, also 
features 6-layer construction. Only four of these layers 
—ground, power, and two signal layers—are function- 
al, however. The outer two layers are used only to 
locate pads; however, they do provide some physical 
protection for the signal layers. Although its crosstalk 
performance is not as good as that of the J1/VH, the 
J1/H backplane offers the same impedance-control 
spec, +10%, that the J1/VH offers. 

The $476 J1/H backplane locates the Bus Busy signal 
(BBSY) on the B1 connector. BBSY is a control signal 
that’s very susceptible to crosstalk; when this line is 
experiencing too much crosstalk, the system doesn’t 
know when the bus is busy or available. The J1/H solves 
this crosstalk problem by routing the BBSY signal out 
and around the power lugs, isolating it from all other 
signals. We 

The backplane’s 96-pin DIN connectors are selective- 
ly loaded with long pins in some of the B- and A-row 
positions normally used by the Bus Grant jumpers. The 
last connector has a shroud on all 96 of its wire- 
wrappable pins, and it permits you to extend the bus 
signals. This backplane also allows you to mount termi- 
nating resistors on board. For providing power to the 


228 


_ Teradyne Connection Systems Inc 
44 Simon St : 
~~ _Nashua, NH 03060 
 ____ (608) 889-5156 


backplane, you have the option of using screw-in power 
connectors or quick-connecting tab terminators. 

If your system will use the newer high-speed 8-MHz 
processors available on the STD Bus, consider specify- 
ing the BP-300, -400, -500, and -600 (4-, 8-, 6-, and 
12-slot backplanes, respectively) from RLC. These 2- 
sided, F'R4 epoxy-glass pe-board backplanes have plat- 
ed-through holes and solder masks on both sides. 

The component side of each of these panels has a full 
ground plane. On each panel, the STD Bus interrupt- 
priority daisy chain is fully implemented. All of the 
backplanes—$89 to $129—feature onboard passive ter- 
minators (pull-up and pull-down) for all signal lines at 
the end of the bus. Connectors for all models are on 
0.6-in. centers and feature gold contacts. 

You can order each of the four backpanels already 
mounted in a heavy-duty, industrial-grade card cage. 
The cages are made of aluminum and feature anti- 
vibration, shock-dampening card guides, whose open 
design allows a free flow of air. Cages with backpanels 
are available in side- or rear-mounting styles and cost 
$139 to $189. EDN 
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EDN REPRINIS 


A Designer’s Guide to: 


CMOS ICs 


As featured in EDN Magazine 


A Designer’s Guide 
to CMOS ICs 


CMOS is fast becoming the chosen 
technology for developing integrated 
circuits. That’s because CMOS ICs 
are able to implement ultra-complex 
system-level functions on a chip! 
Now you can meet the special 
challenges posed by this new breed 
of ICs with A Designer’s Guide to 
CMOS ICs. You'll learn the advanced 
design and fabrication techniques. 
required. Plus the latest linear and 
digital CMOS ICs available. 


Mail coupon to: 


EDN Reprints 

EDN Magazine 

Cahners Building 

275 Washington Street 
Newton, MA 02158-1630 


Please send the following Designer’s Guide(s): 


____copies of A Designer’s Guide to CMOS ICs 


L1$ 6.95 UPS UC) $10.95 non USA 


A Designer's Guide to: 
Semicustom | 
Integrated Circuits 


A Designer’s Guide 
to Semicustom 
Integrated Circuits 


Learn how to design a semicustom 
IC with A Designers Guide to Semicustom 
Integrated Circuits. Based on EDN’s 
own design experience, this nine- 
chapter booklet outlines the com- 
plete procedure used to design, 
fabricate, and test EDN 1, a chip 
with a 1200 equivalent-gate com- 
plexity. You'll not only learn the 
steps to take when creating ICs, but 
also the designicost analyses and 
vendor-interface methods that lead 
to successful semicustom chips. 


Innovative _ 
Linear Circuits 


As featured in EDN Magazine By Jim 
Williams 


A Designer’s Guide 
to Innovative Linear 


Circuits 


As exciting as digital technology is, 
you still need analog circuitry to 
operate on signals from real-world 
sources. Now, EDN is offering a 
wealth of analog design informa- 
tion in A Designer’s Guide to Innova- 
tive Linear Circuits. This 186-page 
collection of articles was developed 
by Jim Williams, one of America's 
foremost linear-circuit designers. It 
includes practical and efficient ways 
to use Op amps, comparators, data 
converters, and other analog ICs, 
and discusses the theories behind 
all the design techniques presented. 


Please print clearly. This is your mailing label. 


NAME 


TA 


patent ig ee ee ee 


____copies of A Designer's Guide to Semicustom Integrated Circuits 


L1$ 6.95 UPS U $10.95 non USA 


ADDRESS 


____copies of A Designer’s Guide to Innovative Linear Circuits 


LI $14.95 UPS OU $19.95 non USA 


CITY 


Check or money order made out to EDN REPRINTS must accompany each 


order. No COD. Mass. residents add 5% sales tax. 
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Just when you thought all 
connectors were alike... 


There’s 
Welcon! 


Just when all connectors begin to look the 
same, cost the same, and perform the same, 
Welcon adds a difference. 


Welcon combines the service and respon- 
siveness of a small company with the 
product performance and technology 
of a major manufacturer. 


The result is obvious when you choose 
Welcon connectors. You get more than 
a part. You get a partnership. Fast 
delivery, comprehensive service— 
the attention you get only from a 
company that cares. 


A company like Welcon. 


e Card Edge Connectors 

e D-Sub Connectors 

e Pin Headers e Shunts 

e DIP Production Sockets 

e Leadless Chip Carrier Sockets 
e ZIF Sockets 

e Burn-In/Test Sockets 

e Contactors e Carriers 


© WELLS ELECTRONICS, INC. 
701 SOUTH MAIN STREET 

*” SOUTH BEND, IN 46673. U.S.A. 

- 219-287-5941 TELEX 25-8325 

FAX 219-287-0356 
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Hardware and Interconnect Devices 


Active bidirectional F-O coupler 
mounts on pc board 


The CAH and CAF couplers offer 
half- or full-duplex operation, re- 
spectively, and combine an emitter, 
detector, and optical connector in 
one injection-molded plastic housing 
that mounts on a pe board. Model 
CAH accepts single-wavelength 
transmitted light at the connector 
port and directs it onto the system 
fiber by means of internal optical 
surfaces; the received light in turn 
is directed onto the device’s detec- 
tor. This beam-splitter action pro- 
vides half-duplex transmission over 
a single cable. The —3-dB electrical 
bandwidth is 40 MHz. It also specs 
10-~W optical power coupled into 
the fiber for 50/125-um graded 
index, 50 wW for 100/140-~pm 


graded index, and 180 »W for 200/ 
240-jzm step index. Model CAH fea- 
tures +1-dB coupled-power varia- 


tion, 800- to 860-nm operating 
wavelength, and responsivity of 
0.24 A/W. 


Model CAF coupler uses wave- 
length-division-multiplexing tech- 
niques to provide dual-wavelength, 


Printed-circuit-board sockets 
simplify LED installation 


If you’ve ever needed to replace 
LEDs that have been soldered to a 
pe board, you know how difficult, 
time consuming, and costly the task 
ean be. The PCH and PCV Series 
sockets provide an inexpensive solu- 
tion to this problem: They offer a 
reliable means of electrically con- 
necting LEDs to pe boards without 
soldering. The sockets accommo- 
date both low-profile and standard- 
length LEDs. Because they’re com- 
patible with wave-soldering 
techniques, you can mount the sock- 
ets along with the other components 
and assemble the board in one step. 

PCH devices accommodate hori- 
zontally mounting LEDs; PCV 
sockets handle LEDs that mount 
vertically. Both socket versions are 
molded from UL-listed nylon plastic 
and feature tin-plated phosphor- 
bronze contacts. You can insert and 
remove LEDs from either the front 
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or the back of the sockets. The 
sockets’ finger contacts automatical- 
ly adjust to accommodate a variety 
of LED lead shapes and sizes. The 
LEDs must, however, have dual 
leads on 0.1-in. centers. 

The sockets also feature polarity 
identification, standoffs, and lock- 
type vibration security. This securi- 
ty feature, which allows you to bend 
the LED leads after they've been 
inserted into the socket, makes the 
sockets suitable for use in high-vi- 


full-duplex transmission over one 
fiber. Transmit and receive wave- 
lengths are separated by internal 
optical coatings; one each of the A 
(730-nm) and B (865-nm) versions 
are required for a full-duplex sys- 
tem. Typical specs include 10-~W 
optical power coupled into the fiber 
for 50/125-um graded index, 100 
wW for 100/140-um graded index, 
and 350 wW for 200/240-um step 
index. It also has +1-dB coupled- 
power variation and 0.45 A/W re- 
sponsivity. Model CAF, $250. 
ADC Fiber Optics Corp, 8 
Walkup Dr, Westborough, MA 
01581. Phone (617) 366-0450. TLX 
951356. 
Circle No 529 


bration and high-shock applications. 
Further, the PCV sockets let you 
insert the LEDs through a hole in 
the back of the pc board, so they’re . 
suitable for use in applications in- 
volving dead-front-panel lighting, 
where space is usually limited. PCV 
and PCH Series sockets cost $0.25 


(10,000). 


Visual Communications Co, Box 
986, El Segundo, CA 90245. Phone 
(213) 822-4727. 

Circle No 528 
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Hardware and Interconnect Devices 


Multibus 


system chassis includes 


400W supply and 8-slot card cage 


The Series VIII system chassis is 
suitable for use in workstations and 
other commercial or industrial OLM 
applications. The chassis accommo- 
dates eight Multibus cards and in- 
cludes a 400W, 4-output power sup- 
ply that provides 50A at 5V, 5A at 
—5V, 8A at 12V, and 3A at —12V. 

Cards are accessible through a 
removable rear panel that has [/O- 
connector cutouts for six 25-pin 
D-type, two 37-pin D-type, and two 
50-pin D-type connectors, plus room 
for additional user-defined connec- 
tor cutouts. Cards plug into an 
iLBX-compatible backplane whose 
ground plane and system bus are 
separated to ensure low-noise oper- 
ation. Card cages are constructed of 
black anodized aluminum sheet 
metal. The backplane’s system bus 


lines and 24 address lines are traced 


and terminated according to IEEE- 
796 standards. 

The front panel features two 
ready-to-mount window cutouts 
that will accept two industry-stan- 
dard 5%-in. peripheral-drive units 
or four half-height units. A 115-cfm 
fan cools the enclosure by forcing 
filtered air through each card space, 


over the power supply, and out 
through a vent in the front panel. 
The chassis section meets FCC 
standards for RFI and EMI. The 
Series VIII meets UL and CSA 


safety regulations. $2395. 


Chen Digital Laboratories, 4170 
148th Ave NE, Redmond, WA 
98052. Phone (206) 881-5031. 
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Adapters allow use of surface-mount, 
pin-grid devices on a wire-wrapped board 


The Densepak line of adapters lets 
you mount pin-grid and surface- 
mounted VLSI devices on conven- 
tional wire-wrapped boards, there- 
by eliminating the need to use 
multilayer circuit boards just to 
evaluate a new device. The adapters 
provide one-to-one connections with 
no wasted pins, and require only 
20% more space than the VLSI 
package itself. You can mount these 
adapters side-by-side on 0.300-mil 
row spacing or end-to-end on 0.100- 
mil pin spacing to avoid wasting 
board area. Densepak includes the 
APG Series of pin-grid chip-carrier 
adapters and the SSM/RSM Series 
of surface-mount adapters for 
leaded and leadless chip carriers. 
The APG Series includes 10 
adapters, which accept more than 
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150 I/O-pin options for pin-grid de- 
vices ranging from 9x9 to 15x15 
positions. Pin densities match that 
of the wire-wrapped panel, so no 
terminals are wasted. The adapter 
has zero-profile Holtite sockets that 
secure the pins of the pin-grid de- 
vice; each of these socket positions 


are identified by silk-screened char- 
acters. Circuit traces are protected 
by an insulated covering. 

The SSM (square surface-mount- 
ing package) and RSM (rectangular 
surface-mounting package) line of 
adapters lets you develop prototype 
circuits on wire-wrapped panels or 
standard pce boards, using plastic or 
leaded or leadless ceramic chip car- 
riers. The adapters are available 
with or without pin sockets, cover- 
ing two to five wire-wrapped rows, 
with as many as 18 pins per row. 
The adapters cost $5 to $50, depend- 
ing on size and configuration. 

Augat Inc, Components Div, 
Box 779, Attleboro, MA 02703. 
Phone (617) 222-2202. TWX 710- 
391-0644. 
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THE Hi-PERFORMANCE PEOPLE 


VMEbus Central Processors 
~ REAL TIME APPLICATIONS 


68020 
@ 12.5 Miz, 
16.5 MHz, or 


20 MHz, 
DRAM */ Mb, 
1 Mb, or 4 Mb 


CPU-2RT CPU-2SC CPU-2PB PIGGY BACK CPU-4RT 
BOARDS 


STAND ALONE HOST 


— 


ONE YEAR WARRANTY *UNIX is a trademark of AT&T Bell Laboratories **oSOS is a trademark of Software 
Components Group 


***)DOS is a trademark of Eyring 


Research 
Electronic Modular Systems, Inc. Electronic Modular Systems, GmbH Electronic Modular Systems, Ltd. Pasadena Technology india, Ltd. 
4546 Beltway Robert-Koch Str. 1-3 Bray House Martin Road 10 Jawahar Road, Chokkikulam 
Dallas, TX 75244 6078 Neu-Isenburg Cordwallis Ind. Estate Madurai 625-002 India 
214/392-3473 West Germany Maiden Head, Berks S167DE England 0452/41616 
Telex: 791688 Pasadena Dal 06102/3117 0628/76062 Telex: 953/445-320 SCT IN 

Telex: 841/4185633 EMS D Telex: 851/846369 Bray G 
A Subsidiary of Pasadena Technology Corporation CIRCLE NO 193 


Hardware and Interconnect Devices 


Joint development results in compatible 
family of 50-GHz coaxial connectors 


Hewlett-Packard, Amphenol Prod- 
ucts (Lisle, IL), and M/A-COM 
Omni Spectra (Merrimack, NH) 
have jointly developed a family of 
compatible coaxial connectors that 
are specified from de to 50 GHz. 
Called “2.4-millimeter connectors” 
to signify the inner diameter of the 
coaxial system’s outer conductor, 
the connectors come in industrial, 
instrumentation, and metrology 
grades. 

The production-grade connectors 
are suitable for use in systems, com- 
ponents, cabling, and microstrip- 
transmission media. Developed and 
manufactured by M/A-COM and 
called the OS-50 Series, this grade 
- emphasizes economy and simplicity. 
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Some items pending CSA and TUV. 
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It includes connector plugs and 
jacks and “between series” adapters 
that allow connection to SMA, 


3.5-mm, 7-mm, 2.92-mm, and 
Type-N coax systems. 

Amphenol’s APC-2.4 Series of in- 
strument-grade connectors are suit- 
able for test and measurement 


equipment in which connectors are 


subjected to many cycles of connect/ 
disconnect. This grade includes 
adapters as well as connectors for 
coaxial air-dielectric transmission 
lines and test instruments. 

HP will concentrate on the devel- 
opment and manufacture of the 
more expensive metrology-grade 
connectors and adapters, which fea- 
ture direct traceability to national 
measurement standards through 
their well-defined mechanical di- 
mensions. Prices for between-series 
adapters range from $325 to $500. 

Hewlett Packard, Network 
Measurements Div, 1400 
Fountaingrove Pkwy, Santa Rosa, 
CA 95401. Phone local office. 
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SAE is your silent partner in meeting FCC 
regulations at the lowest possible cost. 


High performance filters provide high . 
attenuation for low impedance loads and 
are designed to withstand severe EMI 
environments. 


Switching transients are reduced to 
acceptable levels with the STE filters. These 
quality filters help meet VDE and FCC 
specifications. 


Special applications are no problem at 
SAE. SAE’s design group can provide the 
answer to custom mechanical or electrical 
requirements. 


Call or write for full information, including 
application aids. 


° « 
Coat 


3520 De La Cruz Boulevard 


Stanford 


Engineering 


Santa Clara, CA 95050-1997 
(408) 988-0700 
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Standing u 
Hohn up 


We don’t have to tell you about the 
daily grind your enclosures must endure. 
Where corrosion, grease, oil, salt spray 
and miscellaneous hard knocks are always 
ready to eat your sensitive controls and 
circuits alive. You just can’t afford to 
entrust their integrity to lesser enclosures 
than Hoffman. 

For one, Hoffman metallic enclosures 
have been guarding circuits in thousands 
of “daily grinds” for more than 40 years. 
We’re constantly upgrading their design 
to keep pace with industry advances. 
We’ve been on the leading edge of produc- 
tion technology — in forming, welding, 
grinding and finishing — to make 


900 Ehlen Drive Anoka, Minnesota 55303 
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to the daily 
sures the in 


Hoffman Engineering Company 


CIRCLE NO 177 


ind makes 


Standard. 


Hoffman enclosures the finest we can 
make them. 

We offer more than 2,000 metallic 
enclosures from stock in a wide variety 
of JIC and NEMA types as well as UL, 
CSA and IEC ratings. You’ll find com- 
plete specs and product descriptions in 
our newly updated Specifier’s Guide. For 
your free copy, 
write us, on 
your company —F 
letterhead, and 
send to the 
address and 
department 
listed below. 


Your informed source. 


Phone: (612) 421-2240 Dept. EDN-8618 


Heres a list of 
all — interconnection 


density issues: 


. Signal Density 

. Board Real Estate 

Board Stitiness 

. Daughtercard Spacing 

Low Insertion Force 

High Normal Force 

. Contact Alignment 

. Fine Line Technology 

. Surface Mount Compatibility 
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companies who address 


Heres a list of 


them all: 


1. Teradyne 


tee tS 


Whether you're using LSI, VLSI or VHSIC... CMOS, ECL or Schottky, 
Teradyne’s systems approach will successfully address your 
density issues and meet your cost, reliability and time-to-market objectives. 
If density is really an issue with your backplane system, 
call us today for more information. Teradyne Connection Systems, 
44 Simon Street, Nashua, NH 03060. (603) 889-5156. 


¥ ERADY NE: 


Connecting problem. . . and solution 
CIRCLE NO 176 
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Hardware and Interconnect Devices 


DIN CONNECTORS 


The RNE Series standard and in- 
verse DIN 41612 connectors feature 
selective loading of extended pins. 
The pins provide first-to-make, last- 
to-break ground contacts that pro- 
tect sensitive CMOS circuitry from 
static discharge and high-voltage 
shock. The series is available with 
32, 64, or 96 pins in either straight- 
or right-angle-mount styles. $0.04 
per contact (100). Delivery, eight 
weeks ARO. 

Robinson Nugent Inc, 800 E 8th 
St, New Albany, IN 47150. Phone 
(812) 945-0211. 

Circle No 533 


PIEZOELECTRIC FANS 


Series LP-1200 low-profile dce-oper- 
ated fans are suitable for applica- 
tions requiring concentrated air 
flow or cooling in severe environ- 
ments. Each fan provides, on de- 
mand, a planar airjet that has an 
average velocity greater than 250 
feet/minute in an airstream of 
1.5X1.5xX0.25 in. 

Measuring 2.7X1.5x0.25 in. and 
weighing 0.6 oz, the 12V model de- 
livers 0.8 cfm continuously and con- 
sumes 50 mW. A 24V model deliv- 
ers 1.5 cfm and uses less than 200 
mW. The fans are fully wave solder- 
able. According to the manufactur- 
er, RFI and EMI are negligible and 
start-up is virtually instantaneous 
without the power surges usually 
encountered with conventional fans. 
$250. 

Piezo Electric Products Inc, 240 
N Washington Blvd, Sarasota, FL 
33577. Phone (813) 366-1458. 
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PC CONNECTORS 


Series 266 IEEE-488 shielded pc- 
board connectors are available with 
0.125- and 0.17-in. tail lengths. 
They are preassembled to ease 
board installation. A plug version is 
available in grid patterns measur- 
ing 0.085 0.151 in. or 0.085 x 0.160 
in.; a receptacle version comes in 
0.085 <0.169-in. or 0.085 x0.160-in. 
patterns. Both versions are avail- 
able in 24-, 36-, and 50-position 
versions. 

You can choose from a variety of 
screw-lock hardware kits and 
grounding straps, depending on 
your application. The connectors 
feature copper-alloy contacts with 
selective gold-over-nickel plating on 
the mating end and tin on the tail. 
36-position connector, $2.14 (5000). 

Winchester Electronics, Main St 
and Hillside, Oakville, CT 06799. 
Phone (203) 755-5000. 
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TERMINAL STRIPS 


The Series 700 terminal strips fea- 
ture UL and CSA listings (and also 
comply with VDE requirements), 5- 
and 10-mm centers, a flat base, and 
straight- or right-angle pc-board- 
compatible terminals. Five-mm cen- 
ter strips are available with two to 
32 positions; 10-mm center strips 
have two to 16 positions. The strips 
include captive top screws. A wire- 
protector plate on each position dis- 
tributes the pressure on the wire. 
All terminals are tin-plated copper 
for high-reliability solder connec- 
tions. A 10-position unit, $1.25 
(1000). | 
Magnum Electric, 6385 Dixie 
Hwy, Erie, MI 48133. Phone (800) 

521-0330. 
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CARD CONNECTORS 


Offering 20 to 684 contacts, Series 
9082 2-row, Series 9083 3-row, and 
Series 9084 4-row connectors have 
standard keying; the 3- and 4-row 
versions also come in no-guide-pin, 
single-guide-pin, or double-guide- 
pin variations. The 0.1-in. center- 
line, 0.025-in. square-post connector 
is made of high-temperature ther- 
moplastic and is available in pc- 
board and wire-wrap straight posts 
and compliant-pin post termina- 
tions. 

The mating receptacle provides a 
1.5-oz max insertion force and a 
normal force of 70g. Series 9082, 
$0.14 to $0.15 per line; 9083, $0.13 
to $0.14; 9084, $0.12 to $0.13 (1000). 
Delivery, eight to 10 weeks ARO. 

Elco Corp, Connector Div, Hun- 
tingdon Industrial Park, Hunting- 
don, PA 16652. Phone (814) 643- 
0700. 
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TYPE-D CONNECTORS 


These male and female insulation- 
displacement connectors directly ac- 
cept 0.05-in. pitch cable and include 
feedthrough covers to permit chain 
interconnections. The type-D sub- 
miniature connectors accommodate 
30-AWG solid and 28- or 26-AWG 
stranded conductors. They have 
metal shell protection and shielding 
at the mating interfaces and are 
available with screw locks, check 
nuts, slide-lock retainers, or spring- 
lock retainers. In addition, you can 
purchase the connectors with inte- 
gral 4/40 nut mounting hardware 
and full strain-relief caps. 

Connector moldings are glass- 
filled polyester with a UL flamma- 
bility rating of 94V-0. Contacts are 
copper-based alloy, and _ contact 
plating is 50-yin. nickel with 30-pin. 
gold at the plug area. $6.85 for a 
50-position connector (OEM qty). 

Carrot Components Corp, 750 W 
Ventura Blvd, Camarillo, CA 
93010. Phone (805) 484-0540. TWX 
910-336-1237. 
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se 
Greenlee 
Electronic 
Connector ae 
Punches for Fast 
Accurate Cut-Outs! — 


Greenlee Tools’ expanded line of five electronic connectorpanelpunches =—=—y 
provides a quick, clean and accurate cut-out for 9, 15, 25, 37 and 50-pin _ 


connectors. 
‘Greenlee electronic connector punches provide these outstanding features: 


¢ Fast, accurate panel punching; no sawing or filing required. 
¢ Drill only one 7/16” pilot hole. 
¢ Cut-out and mounting slots are punched in one operation. _ 
¢ Use either manual wrench or hydraulic punch driver methods. - 
¢ Universal size punch for front or back mount of TRW cinch and 

ITT Cannon-type or equivalent D-subminiature connectors. — 


See your nearby Greenlee Tool Distributor for the full story on all of the Greenlee 
Panel Punches including round, square, rectangular, “D”, Double “D”, “Key’ . 


and “Keyway” shaped punches. Ce 


Greenlee Tool also offers a full line of time-saving hydraulic and ratchet punc 
drivers for meeting your punching needs. 


| , GREENLEE TOOLCOMPANY _ 
ae . a division of Ex-Cell-O _ 


> 2330 23rd Avenue Rockford, Illinois 61108 U.S.A. 
800/435-0786, in Illinois call 815/399-3903. 
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CONNECTORS 
These high-temperature surface- 
mount connectors are suitable for 
vapor-phase and infrared soldering 
operations as high as 216°C. Lead 
sockets and terminals are physically 
loose in the connector body to allow 
realignment when stressed by the 
body and terminals’ different coeffi- 
cients of expansion. Socket heads 
are seated flush with the body’s top 
surface, and the tail promotes a 
reliable solder connection during 
surface assembly. Connectors are 
available in many pin configura- 
tions, with grids as large as 20x20. 
From $0.28 (1000), depending on 
size and style. 

Samtec, Inc, Box 1147, New AIl- 
bany, IN 47150. Phone (812) 944- 
6733. TLX 333918. 
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FLAT CABLE 


The AC Series gray flat cable and 
CSK Series multicolored cable are 
available in 100-ft reels. The AC line 
comes with 10 to 64 conductors and 
the CSK has nine to 64 conductors, 
all on 0.05-in. center spacings. Wire 
gauge is 28 AWG, and maximum 
operating rating equals 105°C. Both 
series accommodate currents of 1A. 
Voltage rating equals 300 and 250V 
for the AC and CSK cables, respec- 
tively. 26-conductor AC, $17.63; 26- 
conductor CSK cable, $33.97. Deliv- 
ery, stock to six weeks, ARO. 
Amlan Inc, 97 Thornwood Rd, 
Stamford, CT 06903. Phone (203) 
322-1913. 
Circle No 542 
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HEAT SINKS 


Models 6214 and 6216 provide maxi- 
mum thermal performance using a 
minimum of pc-board space. They 
provide better heat transfer from 
the TO-3 transistor because of thick 
metal construction and tall sides 
with more surface area to dissipate 
heat. The wrap-around design re- 
sults in less wasted material in man- 
ufacturing and keeps the cost low. 

Model 6214 measures 1% in. high 
and has a thermal resistance of 
4.7°C/W at 75°C mounting surface 
temperature rise. Model 6216 is 2% 
in. high and has 4°C/W thermal re- 
sistance. A choice of solderable 
studs or nuts provides wave-solder- 
ing compatibility. 6214, $0.44; 6216, 
$0.49 (1000). 

Thermalloy Inc, Box 810839, 
2021 W Valley View Lane, Dallas, 
TX 75381. Phone (214) 243-4321. 
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HEAT SINKS 


Series 5197-5201 heat sinks replace 
cast-aluminum heat sinks, reducing 
costs by 30 to 40% and also reducing 
package size. Each device is 
stamped from %-in.-thick aluminum 
and is designed for use with TO-8, 
TO-66, TO-220, TO-218, and similar 
devices. Measuring 1.900 in. long 
and 1.550 in. wide, the devices are 
available in four heights from 1.225 
to 2.00 in. The finned design pro- 
vides free circulation of air from all 


sides. With an input of 10W, the 
smallest heat sink has a 50°C rise 
above ambient under natural con- 
vection. You can mount the semicon- 
ductor and a heat sink to the pc 
board with the same screws. The 
heat sinks are available in several 
finishes, including black, bronze, 
blue, or red anodized, as well as 
gold chromate. $0.637 (1000). 
Aavid Engineering Inc, Box 400, 
Laconia, NH 03247. Phone (603) 
524-4443. 
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F-O MODULES 


These high-performance fiber-optic 
transmitters and receivers come in 
corrosion-resistant packages and in- 
clude photodiodes characterized by 
low capacitance, low dark current, 
and high responsivity, according to 
the manufacturer. The laser-based 
transmitter devices are compatible 
with 1.3-~m fiber-optic systems 
using single-mode fibers. They op- 
erate at data rates to 565M bps and 
spec an optical output to —1 dBm. 

The transmitters use an injection 
laser, a photodiode monitor, inter- 
face circuitry, and a thermoelectric 
cooler. Each laser diode comes with 
a single-mode, fiber-optic biconic- 
connector termination. Four receiv- 
er devices are available. They are 
designed for use in 1.3- to 1.55-~m 
long-wavelength communication 
systems and operate at data rates as 
high as 417M bps with sensitivities 
to —52 dBm. Transmitters, $4500 to 
$5760; receivers, $1600 to $3000. 
Delivery, 14 to 16 weeks ARO. 

AT&T Technology Systems, 1 
Oak Way, Rm 2WC-106, Berkeley 
Heights, NJ 07922. Phone (800) 
372-2447. 
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GPIB ACCESSORIES 

This complete family of GPIB acces- 
sories, such as cables, connectors, 
and adapters, conforms to the 
IEEE-488 standard covering digital 
interface for programmable instru- 
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IT’S THE LITTLE THINGS THAT MAKE BIG THINGS WORK 


For fasteners of every type to help make your electrical, 
electronic or electro-mechanical things look and work 
better you can't find a more complete line than RICHCO. 
The industry leader. 

Whether your need is for simple ties, cable clamps or 
more sophisticated saddles and other fastener hardware 
for pc boards, it’s here. In designs and sizes that are just 
right for your specs. And, at prices that are right, too! 

For your special needs, RICHCO will also design, proto- 
type and produce fasteners to meet your specifications. 

Write or call RICHCO, today, with your fastener needs. 
For free product samples and prices, Contact: 


SAMPLE DEPARTMENT 
Toll Free 800-624-4892 In Illinois 312-539-4060 


P.O. Box 804238 
Chicago, Illinois 60680 
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Hardware and Interconnect Devices 


mentation. To reduce crosstalk and 
radiated emissions, the cables fea- 
ture two braided shields with addi- 
tional foil shielding on the inner and 
outer layers. The cables’ outer jack- 
et is a blend of vinyl and rubber that 
allows a 1-in. bend radius. The nick- 
el-plated cast-aluminum connectors 
have an overlapping shell seam that 
provides an uninterrupted electrical 
shield; a reinforced strain relief pre- 
vents the cable and connector from 
separating when subjected to sharp 
bend angles. | 

Other products include a 1-in. ex- 
tender to provide clearance at the 
rear panel of an instrument, a bulk- 
head, 90° adapters, switch boxes, 
and connector sockets. A multitap 
bridging box allows you to stack 
connectors horizontally instead of 
on top of each other. 0.5m cable, 
$57.50; 5m cable, $79.50; extender, 
$19.50; bulkhead adapter, $22.50; 
90° adapter, $22.50; 2- and 3-switch 
boxes, $145 and $195, respectively; 
connector sockets, $4.95; multitap 
bridging box, $89. 

L-Com Inc, 1755 Osgood St, 
North Andover, MA 01845. Phone 
(800) 343-1455; in MA, (617) 682- 
6936. 
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SOCKET 

This pin-grid-array socket, an addi- 
tion to the Preci-Dip line, matches 
the layout of Texas Instruments’ 
Series 888, 890, and 897 uPs. It 
features a beryllium-copper 6-finger 
contact that provides an insertion 
force averaging 2.5 oz/pin. The con- 
tact design uniformly distributes 
forces around the mating pin and 
provides six points of electrical con- 
tact. A 45° funnel entrance facili- 
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tates device insertion, and brass 
sleeves prevent wicking and con- 
tamination from flux and solder. 
The socket’s insulator is available 
with or without a center window, 
which improves heat dissipation. 
Standard plating is 30 pin. of gold 
on the contact with tin plating on 
the sleeve or tin plating on both the 
contact and sleeve. $6.15 (100). De- 
livery, six to eight weeks ARO. 
IEE, Component Products Div, 
7740 Lemona Ave, Van Nuys, CA 
91405. Phone (818) 787-0311. TWX 
910-495-1707. 
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CARD CAGE 


The FECC-8S sheet-metal chassis 
houses IBM PC and PC/AT single- 
board computers and _ third-party 
expansion boards, letting you imbed 
the PC and PC/AT bus architectures 
in an OEM product. The chassis also 
lets you upgrade from 8- to 16-bit 
structures with. minimal software 
changes. It contains an 8-slot cage 
that accommodates pe cards on 
0.8-in. centers, a power-supply con- 
nector, and two movable stand-up 
card guides that accept cards of 
various lengths. Also, the chassis 
includes provision for installation of 
an HP 3%-in. industrial hard-disk 
drive (HP 97501A). A fan bracket 
and perforated top cover are avail- 
able as options; with these included, 
the dimensions are 166.3125 
8.875 in. $445, without options. _ 
Faraday Electronics, (743 
Pastoria Ave, Sunnyvale, CA 
94086. Phone (408) 749-1900. TLX 
706738. 
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PC CARD GUIDE 


The 41 Series Wedge-Lok is a low- 
profile locking guide designed to 
secure pc boards that are subjected 
to heavy shock and vibration. The 
guides are made of extruded alumi- 
num, contain a stainless-steel 
screw, and come in 3-, 4-, 5-, and 
6-in. lengths. You mount the guides 
to the pc board using rivets, screws, 
or adhesives; the guide makes close 
contact with the board for maximum 
heat transfer. Expanding the guide 
to a maximum 0.225 in. allows zero 
entry force for insertion and remov- 
al of boards. For 5-in. length, $4.25 
(1000). Delivery, seven weeks ARO. 
EG&G Birtcher Industrial 
Products, Box 5268-91734, El 
Monte, CA 91731. Phone (818) 442- 

2572. 
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DIP ADAPTERS 


Dip-Adapter reconfiguring sockets 
let you change an IC without re- 
engineering your pe board. The 
socket contains a miniature pc that 
reroutes pin connections. You install 
the Dip-Adapter in place of the old 
IC and plug the new IC into the 
Dip-Adapter. You can specify 14-, 
16-, 18-, 20-, 24-, 28-, and 40-pin 
socket versions. Pin sockets have 
double-sided, selectively gold- 
plated contacts. The body is 0.385 
in. high and is made of 94V-0-rated, 
black Rynite polyester thermoplas- 
tic. You can specify the desired pin 
connections in a worksheet section 
of the product data sheet. A 28-pin 
Dip-Adapter that converts the Tl 
2564 EPROM footprint to that of the 
TI 2764 EPROM, $3.95 (1000). 
4C Electronics Inc, Box 868, 
Mentor, OH 44060. Phone (216) 
354-6800. TLX 361717. 
Circle No 551 
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Hardware and Interconnect Devices 


CONNECTOR TAPE 
H100 and H127 conductive connec- Ine, 5 Lowell Ave, Winchester, MA 


tor tapes have 1- and 0.5-mm cen- 
ter-to-center spacings, respective- 
ly, between conductor stripes. 
These tapes are suitable for use 
with membrane switches, for con- 
necting LCDs to pe boards, and for 
interconnecting flexible or rigid pe 
boards. The tapes consist of conduc- 
tive silver stripes regularly spaced 
on a polymer backing, each coated 
with an adhesive containing conduc- 
tive particles. About 6 sec are re- 
quired for bonding the tape to a 
substrate, which results in a perma- 
nent adhesive bond with high peel 
strength. These tapes and two oth- 
ers (with 2- and 0.1-mm conductor 
spacings) come in a variety of 
widths and in lengths of 18, 36, and 
90 yards. Price, $0.20/in?. 
3M, Electrical Products Div, 
Dept EL86-20, Box 33600, St Paul, 
MN 55133. Phone (612) 733-9534. 
Circle No 550 


ZIF CONNECTORS 


Zero-insertion-force (ZIF) card- 
edge connectors with 0.125- and 
Q.156-in. pin spacing have been 
added to the company’s 0.100-in. 
line. Designed for double-sided pe 
boards, the connectors feature a 
double-action contact spring that 
provides a minimum 150g (200g typ) 
of normal force. You can insert a pe 
board edge-on, or slide it into the 
connector harallel to the card slot. 
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Connectors come in _ standard 
models with as many as 130 contacts 
(65 contacts in each of two rows) and 
with short or long solder-pin termi- 
nations. You can gang the connec- 
tors to activate as many as 130 dual 
positions with one lever. Materials 
include a glass-filled polyester body, 
tin-alloy-plated contact tails, and 
nickel-underplated, phosphor- 
bronze contacts, with selective gold 
plating at the contact area. 36-posi- 
tion connectors with 0.125- and 
0.156-in. spacings, $6.48 and $6.79 
(1000), respectively. Delivery, 6 
weeks ARO. 

Precision Connector Designs 


01890. Phone (617) 721-1280. 
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IDC CONNECTORS 
The KR Series connectors offer 
2-mm pitch and a profile less than 
¥s2 In. above the pc board. They are 
fully polarized, come in top- or side- 
entry types, and offer two to 12 
circuits each. The connector housing 
provides strain relief by gripping 
the insulation of each individual 
wire. At a suitable distance beyond 
the strain relief, each wire is 
gripped by a tin-plated twin U-slot 
that achieves electrical contact by 
displacing the insulation. 

Ratings include 1A ac or de, 100V 
ac or dc, —25 to +85°C temperature 


range, and 1000-MQ minimum insu- 
lation resistance. You can assemble 
connectors with hand presses or 
with fully automatic equipment ca- 
pable of 15,000 terminations per 
hour. Less than $0.02 per circuit 
(terminal) at a quantity of 50,000 
terminal/header pairs. 

JS Terminal Corp of America, 
1380 Brummel Ave, Elk Grove Vil- 
lage, IL 60007. Phone (312) 956- 
7715. 
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VERTICAL CABINETS 


You can order these single- or multi- 
ple-bay vertical cabinets in a choice 
of 10 colors. For vertical enclosures 
only, the textured-finish doors and 
the top and side panels may be 
ordered in pottery white, gold, rus- 
set, light blue, silver, gunmetal, 
black, light green, red, or medium 
blue. Frame assemblies are black 
and must accompany the panel or- 
ders. For a 28%6x19X30-in. enclo- 
sure, $290.15 to $478.90, depending 
on the configuration. 

AMCO Engineering Co, 3801 N 
Rose St, Schiller Park, IL 60176. 
Phone 1-800-833-3156. 
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CABINET COOLER 


Model CC400F compact cabinet 
cooler mounts flush with the outside 
of an electronics enclosure. The 
cooler’s only moving parts are two 
fans that dissipate 15W each. Oper- 
ating on 115V, 50 to 60 Hz or 230V, 
50 to 60 Hz, the 11-lb unit measures 
22x5’2X4 in. and has a 7X22-in. 
flange. The temperature of an unin- 
sulated 24x24x16-in. cabinet, for 
example, is 20°C above ambient 
when 195W is dissipated within the 
cabinet. With the addition of the 
CC400F, the cabinet can maintain 
the same temperature while dissi- 
pating 603W. $470 (50). 

Noren Products Inc, 3543 Haven 
Ave, Menlo Park, CA 94025. Phone 
(415) 365-0632. 

Circle No 549 


EDN July 10, 1986 


_ LEMO B Series quality connectors available in multicontact 
from 2 to 64 contacts, or unique coaxial-multicontact, 
or high voltage multicontact configurations 


SPEED: Connectors engage and disengage simply 
and quickly by pushing and pulling axially with the 
mated connector. 


SPACE SAVINGS: Only finger clearance on two sides 
needed to engage and disengage connectors. No need 
to twist or turn locking ring. 


_ RELIABILITY: Key/Keyway pattern nies mating 

exclusivity. Quick-Lok mechanism assures secure 
contact by audible click when lock is engaged. Color 
coding is available too. 


RUGGEDNESS: Connector components are precision 
machined from brass bar and tubing stock, plated with 
copper and then nickel. Locking mechanism is totally 
protected by outer shell, virtually eliminating accidental 
disconnections, damage to locking mechanism, cables 
and contacts. 


AESTHETIC-FUNCTIONAL DESIGN: Outer shell and 
back nut finished with matte chrome plating. Contacts are 
gold plated. LEMO connectors will reall ceca ade any ee 
panel application. 


Over $1 million inventory stocked in Santa Rosa, California, 
sold by a network of representatives in North America. 


For technical data and catalog, as well as the name of 
your local representative, please call or write LEMO 
USA. INC | 707/578-5811, PO. Box 11008, 
Santa Rosa, Piles 95406. 


WUT (UME 
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INTERFACE PRODUCTS 
PUTS IT ALL TOGETHER! 


Illuminated keyboards, annunciators 
and edgelighted panels. Integrated displays, 
digital readouts and special components. 
Custom or standard. Whatever your man/ 
machine interface requirement, Interface 
Products can design and build-it—from 
the entire black box to individual 
components. 
Interface Products provides 
products for use in military, aero- 
space and commercial applications. 
From avionics displays to process 
controls, our products provide 
a reliable and functional inter- 
face between the operator and 
the system. 
Need bright solutions for your inter- 
ce requirements? Let Interface Products 
put it all together for you. Call or write 
today for complete information. 


INTERFACE 

PRODUCTS, 
2185 S. Grand Avenue, Santa Ana, CA 92705 
(714) 549-4977 © TWX 910-595-2569 
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Hardware 


LCC SOCKET 


Series 9074 low-profile, JEDEC 
leadless- chip-carrier sockets in- 
clude surface-mount and through- 
hole solder-tail versions. At 0.250 
in. high, the sockets allow you to 
mount boards on 0.500-in. centers. 
Available with 68 pins, the sockets 
accept JEDEC-type A LCCs with 
0.050-in. pin centers; pins between 
the socket and pe board are on 
0.100-in. centers. The hinged 
spring-steel cover and _ stainless- 
steel wire latch require no tools to 
open or close, and a steel biasing 
clip ensures correct registration of 
the chip carrier. 

The cover accommodates heat 
sinks and allows you to electrically 
probe the chip carrier. Specs in- 
clude 100g min normal force, a 
20-mQ. max contact resistance, a 
1.0-pF max pin capacitance, and a 
5000-MQ insulation resistance. Die- 
lectric withstanding voltage is 5 kV; 
operating temperature range is —55 
to +85°C. $0.065 per contact (5000). 
Delivery, six weeks ARO. 

Elco Corp, Huntingdon Indus- 
trial Park, Huntingdon, PA 16652. 
Phone (814) 643-0700. 
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CONDUCTIVE COATING 


Cho-Shield 598 A/B is a conductive, 
2-component silver-epoxy EMI 
coating. It provides resistance to 
salt-spray corrosion when applied to 
aluminum flanges that incorporate 
conductive EMI gaskets. After mix- 
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The hole story about 
fiberoptic connectors 


The more concentric the hole 
in a fiberoptic connector, the 
more precise the alignment 


...the lower the signal loss... 


the greater the efficiency of 
the system. 


Augat Fiberoptic Con- 
nectors are produced with a 
hole tolerance held to an 
incredible +4,—0 microns. 
Concentricity is maintained 
within 2 microns of geo- 
metric center. (Ferrules are 
machined in Augat’s Swiss 
facility by the world masters 
of precision components.) 


Augat Rhode Island further 
ensures optimal alignment by 


subjecting its connectors to 
profile magnification and 
laser optical power measure- 
ments on uniquely revealing 
instruments. No other manu- 
facturer dares take such a 
close and potentially unflat- 
tering look at itself. 


Best of all, you pay no more 
for the superior excellence of 
the finest fiberoptic connectors. 


Our complete line of SMA 
style multimode connectors 
are available in Arcap and 
Nickel Plated Brass. We also 
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offer a field installable single 
mode connector with less 
than .5dB insertion loss. 


You'll find Augat Fiber- 
optics refreshing to do 
business with...the substan- 
tial resources of a large 
corporation combined with 
the responsiveness and 
service you require. 


See the light with AUGAT 
FIBEROPTICS, 710 Narragan- 
sett Park Drive, Pawtucket, 
RI, 02861. Telephone (401) 
724-4400. Telex—511450. 


NANG FIBEROPTICS 


Quality and Innovation 


Hardware 


ing the components together, you 
apply the coating with an air gun at 
room temperature. The compound 
dries to the touch within an hour 
and attains full chemical resistance 
in one week. Surface resistivity is 
0.06 (/square based on a 1-hour 
cure at room temperature followed 
by a 1-hour cure at 250°C. The theo- 
retical yield is 50 ft7/lb for a 1.5-mm 
coating thickness, resulting in an 
approximate cost of $12 ft?. 
Chomerics Inc, 77 Dragon Ct, 
Woburn, MA 01888. Phone (800) 
225-1936; in MA, (617) 935-4850. 
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“all-glass laminate, up again st FR-4 < it , 

__ processability | performance. In head to head _ 

~ comparison, ECM-85 consistently provides superior drilled hole 
Quality for PTH applications. _- 


© Lower, more stable dielectric constant and dissipation factor over a ADAPTER 

wider range of frequencies, temperatures and humidities than FR-4 
¢ Excellent dimensional stability and flatness Adapt-A-Board lets you mount 
e Superior hole quality for both drilled and leaded or leadless chip carriers and 


punched applications 

¢ 20% lower Z-axis expansion than FR-4 for 
PTH reliability 

e Greater safety margins in arc tracking, and 
‘high current ignition resistance | 

¢ Meets 94-VO flammability requirements 


Make Your Own Comparison. Call 
Cincinnati Milacron—toll-free—for more 
information, samples, and the name of your 4 
nearest ECM-85 approved fabricator. 
Direct inquiries to: 

Steve Hayden or Arlene Bennett 

_ Cincinnati Milacron Marketing Company 

PO. Box 246 

Blanchester, OH 45107 


pin-grid-array packages on a bread- 
board designed for conventional 
DIPs. You can build prototype cir- 
cuits using gate arrays, high-speed 
multipliers, and 68000/68010/68020 
and 80186/80286/80386 microproces- 
sors. Adapt-A-Board is currently 
available as a 68-pin (11X11) and 
120-pin (13 x 13) array and in 68-pin 
LCC and plastic LCC configura- 
tions. Each includes a small, double- 
sided pe board with 0.025-in. square 
test points that are identified by 
1-800-221-708 4 labels. From $56. 
Emulation Technology Inc, 422 


(In Ohio, call 513-783-2464) Ives Terrace, Sunnyvale, CA 


94087. Phone (415) 960-0652. 
SN SBNAT ace 
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LIF YOUR CAMS AWAY 


LOW INSERTION FORCE (LIF) CONNECTORS BEAT 
ZERO INSERTION FORCE (ZIF) CONNECTORS 3 TIMES: 


1. WIPE: contact wipe eliminates corrosion and disconnects caused by cable weight. 
2. COST: jack screw coupling costs less than cam actuated coupling. 
3. RELIABILITY: jack screw coupling eliminates intermittent contact. 


The Hypertronics N-series of connectors eliminate 
the common problems of comparable ZIF 
connectors. They provide lower cost in high pin 
count models and applications flexibility: 


e 70 to 700 contact positions 

e Rack and panel, cable to chassis, cable to 
cable models 

e 5 Amp and 9 Amp contacts 

e Crimp, solder cup, wire wrap,” and dip 
solder termination. 


The N-series utilize the Hypertac® contact 
which provides: 


e Extremely low contact insertion/extraction 
force (as low as '/2 ounce) 

e Electrical continuity under extremes of 
shock and vibration (tested below 10 
nanoseconds) 

e Contact life exceeding 100, OOO with 
excellent electrical repeatability 

e Contact resistance under 5 milliohms. 


To learn more about these versatile connectors 
and which configurations are right for you, call us 
toll-free 1-800-225-9228 or write for a copy of our 
complete 1986 catalog. 


® Wire wrap is a registered trademark of Gardner Denver. 


HYPERTRONICS CORPORATION 


“New Horizons in Connectors” 


16 Brent Drive, Hudson, MA 01749-2904 
Toll free: 1-800-225-9228 Fax: (617) 568-0680 
MA & Canada Tel: (617) 568-0451 Tix: 95 1152 
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Hardware and Interconnect Devices 


AUDIO CONNECTOR 


Type 302 and 303 miniature audio 
connectors have two and three low- 
voltage contacts, respectively. The 
connectors are less than 1 in. long 
and 0.25 in. in diameter and accom- 
modate cables with a 3-mm max 
outer diameter. Rated at 3A, each 
contact is gold plated per MIL-G- 
45204B. Other features include 
valox insulation and self-latching, 
quick connect/disconnect operation. 
302, $15.28 (10); 308, $17.42 (10). 
Lemo USA Inc, Box 11006, Santa 
Rosa, CA 95406. Phone (707) 578- 
8811. TLX 340933. 
Circle No 558 


BUS SOCKET 

The 200A HPG241F382 Series socket 
and mating pin provides an alterna- 
tive to flat and terminal cable as- 
semblies. It is suitable for connect- 
ing bus bars to power supplies. You 
can also make pluggable bus bars 


that allow quick assembly for facto- 
ry test, ease of shipment, and setup 
and checkout in the field. You as- 
semble the socket by press fitting it 
into a machined recess in the bus 
bar. Three plating finishes are avail- 
able: 50-yin. gold on contact sur- 
face, gold flash on body (AH suffix); 
00-yin. gold all over the contact (H 
suffix); and 250-pin. gold on contact 
surface (L suffix). HPG241F32AH, 
$9.94 (100). 

Hypertronics Corp, 16 Brent Dr, 
Hudson, MA 01749. Phone (800) 
225-9228; in MA, (617) 568-0451. 

Circle No 557 


is a trademark of 


acintosh Laboratory, Inc. _ 


== ss, eo. 


LIF SOCKET 


This low-insertion-force socket with 
contacts on 0.050-in. centers is suit- 
able for 64-pin microprocessors such 
as the Fairchild F9450, F9451, and 
F'9452. The socket has a lever-actu- 
ated camming mechanism that posi- 
tively locks the package in the sock- 
et. Probe holes along the top of the 
socket insulator allow insertion of 
test probes. Standard socket tails 
have 0.05x0.625-in. spacings; 
0.100 <0.100-in. spacing is optional. 
The socket can also be furnished 
with surface-mount contacts. Body 
material is 94V-0-rated glass-filled 
thermoplastic; contacts are made of 
beryllium-copper with a tin-lead- 
over-nickel finish (a gold-over-nickel 
finish is optional). Operating temp- 

erature is —50 to +125°C. $5. 
Methode Electronics Inc, Inter- 
connect Products Div, 1700 Hicks 
Rd, Rolling Meadows, IL 60008. 
Phone (312) 392-3500. | 
Circle No 559 


DID 
TOW 
KNOW? 


EDN publishes 


two Technical Article 


Databases per year that list 
the feature articles 
published in the preceding 
six months in five of the 
leading electronic 
engineering publications. 


EDN 


EDN July 10, 1986 


When specifying circuit breakers, protection is not the only 
consideration. Because different applications require differ- 
ent features, we introduce four exciting new products to the 
most comprehensive line of magnetic circuit breakers in the world. 
International spacing and appealing design are combined in our new G 
and L Series circuit breakers with X-style handle. The L version is the first 
50 amp breaker ever to sport an attractive rocker handle. Both ver- 
sions combine on/off switching with circuit protection in one device. 
Attractive enough to mount up front, X-style breakers save real estate 
’ and eliminate the need to stock and install multiple compo- 
nents. They comply with VDE spacing requirements and are 
available 1 in one- to four-pole models, 0.050 to 50 amps, with 
: white, grey, black, orange or red han- 
dles. The beauty of N-style breakers 
(also available in G and L Series) lies 
in their ability to withstand harsh 
environments by providing water- 
proof panel integrity. The L Series 
is the first 50 amp frame size breaker with this ben- 
efit. Models are available in one- to three-poles, 
0.050 to 50 amps. 
Call us today with your specifications. Airpax Corporation, Cambridge 
Division, Woods Road, Box 520, Cambridge, MD, 21613. (801) 228-4600. 
A North American Philips Company. 


CAMBRIDGE DIVISION 
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Coax. Signal. 
Power. 

And economy, 
In one system. 
From AMP 


Our idea here is to give you design 
options. 

The Metrimate pin and socket 
interconnect system offers exten- 
sive wire-to-board and wire-to-wire 
capabilities. Including coax, signal, 
and power contacts in the same 
housings. 

Housings that give you designed- 
in economy, with molded-in mounting 
and latching hardware and a strain 


relief that fits both housing halves. 

Everything meets UL, CSA and 
VDE requirements. And everything 
comes with the service and support 
you want, anywhere in the world. 

Call (717) 780-4400 to find 
out more. Ask for the AMP 
Metrimate Information Desk. 
AMP Incorporated, Harrisburg, 
PA 17105-3608. 


ANiF interconnecting ideas 


Power distribution 
module, in full-bus 

or split-bus styles, 
handles up to 

755 amperes. 

Data Bus and Drawer 
Connectors also 
available. 


Your choice of coax, signal, and 


CIRCLE NO 77 power mix in pcb headers. 


Hardware and Interconnect Devices 


CABLE JACKETS 


The Z-F lex family of flat-cable jack- 
ets protects 20- to 64-conductor flat- 
ribbon cable. Available with or 
without shielding, the jackets come 
in four widths from 1.875 in. to 
3.875 in. and can be purchased in 
lengths to 100 ft. The center materi- 
al is a 2-mil Mylar leader that allows 
you to pull the cable through easily. 
The leader can be covered by an 
expanded-copper-mesh shield with 
a preinstalled ground strap of 
tinned copper. Finally, you can 
choose one of two materials and 
thicknesses for the outer jacket: a 
flame-retardant PVC that is avail- 
able in 20- or 40-mm thickness and 
carries UL and CSA recognition, or 
a 20-mil flame-retardant polyure- 
thane material that conforms to 
MIL-C-27072, MIL-C-5898B, MIL- 
10987, MIL-C-18777G, and MIL-1- 
3930. For nonshielded jackets and 
depending on cable width, $0.69 to 
$0.90 per ft (1000 ft). 
Zippertubing Co, Box 61129, Los 
Angeles, CA 90061. Phone (213) 
321-3901. TWX 910-346-6713. 
Circle No 565 


RS-232C ADAPTER 


The Symbex RS-282C adapter is a 
cable interface device that lets you 
change the pinout of a connector or 
reverse its gender. The adapters 
fully comply with FCC shielding 
requirements through the use of 
zinc die-cast components for both 
the pin guard and the cover. The 
body is 0.915 in. long and includes a 
spring clip for ground connections. 
Adapter configurations include 
standard male-to-male and female- 
to-female gender changers and pin- 
out adapters for standard null 
modem, semi-null modem, full- 
handshake null modem, and _ no- 
handshake null modem _ require- 
ments. Other configurations are 
available on request. $8.99 (2500). 
Associated Electronics/3M, Box 
938, Painesville, OH 44077. Phone 
(216) 354-0925. 
Circle No 563 


EDN July 10, 1986 


MOTHER BOARDS 


A series of high-speed mother 
boards for the STD Bus are de- 
signed to run 8-MHz microproces- 
sors. Each mother board includes a 
ground plane and passive termina- 
tions for all signal lines. Connectors 
have gold contacts and mount on 
0.6-in. centers; a power connector 
with mating receptacle is also 


McLean Midwest air conditioners and heat exchangers 
provide the protective climate required by sensitive 
programmable control systems. Our closed loop design 
insures that only clean cabinet air is used for cooling. 

A new McLean product, a combination liquid chiller and 
air conditioner, cools both the robot hydraulic fluid and the 
electronic system enclosure. 

Contact us for more information. McLean Midwest, 
4000 83rd Ave. No., Brooklyn Park, MN 55443. 

(612) 561-9400. © McLEAN-MIDWEST 


SUBSIDIARY OF ZERO CORPORATION 


Climate Controllers for Electronics 


CIRCLE NO 204 


Viking introduces the simple, 
complete answer to the problem of 
low cost reliability in card edge 
connectors: a combination can- 
tilever beam contact and thermo- 
plastic insulator. We’ ve designed 
an entire line of card edge connec- 
tors around this concept and 
automated its production. 

Then named it Cost- Driven. For 
obvious reasons. 

This simple design brings 
prices down, yet retains the un- 
compromising quality for which 
Viking is known. This kind of 
reliability has resulted in accred- 
itation, ship-to-stock, and Just- 
In-Time programs with major 
companies. 

_ These connectors are preloaded 
to provide a minimum of 100 grams 
of normal force per contact, 
assuring reliable connections 

in worst case conditions. The 
bifurcated contacts provide added 
assurance through redundancy. 
And the connectors are U.L. listed, 
not merely “material approved”. 

Standard dimensions make 
them interchangeable with most 
connectors on similar grid 
spacings. And they’re available in 
a variety of mounting styles. 


For the IBM PC AT™ mother- | 
board and compatible products, 
here’s the simple, complete — | 
way to eliminate the need for two 
end-to-end connectors: Viking’s 
18 plus 31 position dualcardsiot 
connector. Itreduces installation  __ 
costs. Reduces materialcosts. ss 
And it can be packaged | oF a ee — 
matic assembly. oo 

Get complete details on Viki ng) 's . 
“CD” connectors, along with _ 
specifications and a 

Call or write today. 


Efficient Connections with viking 


ERENT VIKIN 


Criton Technologies 
Electronics and 
Defense Group — _ 
Viking Connectors Co. 
21001 Nordhoff Street 
PO.Box2379 sis 
Chatsworth, CA 91311 
(818) 341-4330 
TWX: 910-494-2094 
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PC AT is a registered trademark of IBM. 
(© 1985 Viking Connectors Co. 


Hardware and Interconnect Devices 


provided for convenience. Each of 
the mother boards (the 4-slot 
BP-800, the 6-slot BP-500, the 8-slot 
BP-400, or the 12-slot BP-600) is 
available by itself or mounted in a 
gold-iridited aluminum card cage. 

Card cages include antivibration, 
shock-dampening card guides, 
which have an open design to allow 
a free flow of air for cooling. Card 
cages with mother boards are avail- 
able in side- or rear-mounting 
styles; 19-in. rack-mount cages are 
also available. BP-300, $89; BP-300 
with card cage, $139. 

RLC Enterprises, 1117 Hillview 
Dr, Milpitas, CA 95035. Phone 
(408) 946-7471. 

Circle No 560 


FIBER-OPTIC CABLES 


A variety of fiber-optic cable assem- 
blies are available for use in short- 
distance data-communications sys- 
tems. The patch-cord assemblies 
are suitable for connecting instru- 
ments to patch panels or wiring 
closets, or to extend existing cables 
that are too short. These cables 
range from 5 to 50 ft. You can speci- 
fy various connector combinations 
—for example, SMA on one end and 
Optimate or Biconic on the other 
end. | 

You can specify the fiber-core 
size, type of buffer, cable and con- 
nector, cable attenuation, the manu- 
facturer of cable and connector, 
and, if needed, a breakout kit. With 
quantity orders, you can specify 
molded-on strain reliefs for the 
SMA connectors. Installed connec- 
tors (one end): SMA, $40; Optimate, 
$30; Biconic, $60. 

SI Tech, Box 609, Geneva, IL 
60134. Phone (312) 232-8640. 

Circle No 562 
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BRUSHLESS DC FANS 


Two thin-profile de brushless fans 
offer 3.62-in.-square X0.90-in.-thick 
dimensions and precision-ball-bear- 
ing rotor supports. The TFDD- 
9212RXA requires 12V dec at 


248 mA and provides 3200 rpm oper- 
ation with 42-cfm air flow. The 
TFDD9212RXAL requires 12V de 
at 94 mA and provides 2300-rpm 


in Packaging . 


Rebirth of an ancient packaging series 
reluctantly revived by Jonathan 
Manufacturing Corporation 


Adjustable 

rear bracket 
accomodates 
cabinet tolerances 


Captured bracket 
bar nuts 
facilitate 


Great Milestones 


vertical mounting = 


We're sure that Ma Bell had another idea in mind when she 
designed the original phone booth, but good olde Yankee ingenuity 
took over and was not about to let all that space go to waste - 
giving new meaning to the words “High Density’. No easy in, easy 
out here. Jonathan saw this same situation arising in standard 19” 
Cabinetry, as it lent itself more and more to high density chassis 
packaging but still contended with less than acceptable stick-slip 
access with friction chassis slides. 


The answer to this predicament is Jonathan’s new Series 
375QD TRU-GLIDE® ball-bearing steel chassis slide. The replacement 
for the friction Accuride 830, Chassis Trak C-300, Grant SS-168 
and Zero C-300 models, this new 75-lb. capacity slide is thin 3”) 
enough to fit easily in a standard 19” cabinet, while providing 
Smooth ball-bearing action and all the precise mounting, locking 
and chassis disconnect features you could want. 

Don't fight with binding friction slides... when, for a few 


dollars more, you can put Jonathan's 30 years of packaging 
experience to work to smooth out all your access problems. 


operation with 32-cfm air flow. Both 
types are offered in 12 and 24V 
versions and include protection 
against the connection of reverse- 
polarity de power. $12.15 (100). 

US Toyo Fan Corp, 4915 Walnut 
Grove Ave, San Gabriel, CA 91776. 
Phone (818) 287-5297. TWX 910- 
589-1540. 

Circle No 570 


Chassis quick 
disconnect latch 


Smooth action 
Ball-bearing 
Slide wheels 


| é JON AatHAN manuracturing corp. 1101 So. Acacia Ave, Fullerton, CA 92634 © (714) 526-4651 
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DESIGN IDEAS 


EDITED BY TARLTON FLEMING 


Three ICs form portable RF burst generator 


Steve Rickman : 
GE Medical Systems, Rancho Cordova, CA 


Powered by a 9V battery, Fig 1’s circuit lets you 
generate low-level RF bursts having frequencies as 
high as 10 MHz, thus permitting field testing of high- 
frequency receivers. A jumper-selectable binary frac- 
tion (% to %se) of the Y, crystal’s frequency gates the 
output RF signal. Output amplitude (open circuit) is 
approximately 100 mV; output impedance is approxi- 
mately 490. 

The circuit makes use of the low power and symmet- 
rical output characteristics of 74HC logic. The RF 
source is a clock oscillator based on a 3.58-MHz color- 
burst crystal and two inverting buffers. Although the 
oscillator will operate with any crystal frequency of 1 to 
10 MHz, you may need to add 15 pF across R, for 
frequencies above 4 MHz. C3 and C; should each be 
twice the crystal’s specified load capacitance. 

The oscillator drives two cascaded 4-bit binary coun- 
ters (IC,), and the Sync signal resets the counters with 
a logic-high pulse (logic low at the counters). You select 


the desired output frequency by adding a jumper to one 
of the counter’s eight output lines, which provides an 
enable signal for the two 3-state output buffers. 

The square-wave output at IC,, pin 11, is attenuated 
by Ri, Re, and R; to fix the output resistance at 
approximately 490. Further, a lowpass 7 network (Ci, 
Li, and C;) filters the square wave to produce a clean 
sine-wave RF output with THD of 2% or less. If you 
change the crystal frequency, you must change the 
filter’s component values, but you can eliminate the 
filter altogether if harmonics aren’t a concern. 

Resistor R; is the only critical component. For clean 
gating, you should isolate it from the rest of the circuit. 
Ideally, you should build the circuit over a ground 
plane, place it in a metal box, and use a 50Q BNC 
feedthrough terminator for R3. Battery drain is about 6 
mA when using a 3.58-MHz crystal, allowing the 9V 
alkaline battery to operate continuously for 80 hours. 

EDN 
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RF OUT 
~100 mV p-p 
Zo ~490 


% ADD ONE JUMPER 
TO SET THE 


“ BURST FREQUENCY 


33 uF 


te 


Fig I—A low-power RF generator provides bursts of RF ata jumper-selected submultiple (% to Yase) of the oscillator frequency. The output 


filter delivers an RF sine wave with less than 2% THD. 
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Without the right connections, 


ou could pay a lot to 
deli foal 


ver a little raster data. 


There’s no question that a raster pro- 
cessor iS a wise investment. Without it, your 
computer is loaded down processing raster data 
for your hard copy devices. But unless you’re 
careful, you could pay a fortune for a processor 
with more capacity than your plots demand. 

That’s why we designed our VP-10. For 
all but the densest plots, it’s got all the pro- 
cessing power your hard copy devices need 
— at less than half the price of most high- 
volume processors. 

The VP-10 will dramatically speed your 
plotting. Its pipelined architecture allows it to 
simultaneously receive input from your com- 
puter while it outputs data to the plotter. So 
communications between computer, terminal 
and plotter are lightning fast. 

It’s also versatile. Most popular hard 
copy devices are supported, including Ben- 
son, Calcomp and Versatec plotters, as well 
as the Seiko D-Scan thermal plotter, Matrix 
QCR camera and Minolta SP 50-B laser page 
printer. A variety of input options (such as 
HPGL, Calcomp 906/907 and KMW.PLT) 
provide for easy connection to the host. 

Best of all, the VP-10 has KMW’s un- 
matched reputation behind it. We built the 
very first graphic element processor 10 years 

ago. And we’ve been innovating 
, graphic processing solutions 
ever since. 
So why pay for more 
raster processor than you 
need? Call KMW today at 
1-800/531-5167 (in Texas, 
Se 012/836-8080) or write 
= KMW Systems 
=e Corporation, 8307 
Highway 71 West, Austin, 
Texas 78735. 


Reese 


KMW 
SYSTEMS 
CORPORATION 


For the nght connections 


Auscom is now a division of KMW Systems Corporation. 


Registered trademarks: Benson— Benson, Inc.; Calcomp — California Com- 
puter Products, Inc.; Versatec — Versatec, Inc.; Matrix QCR— Matrix Corp.; 
Minolta SP 50-B — Minolta Corp.; Seiko D-Scan — Seiko Instruments U.S.A. 
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DESIGN IDEAS 


Finite differences simplify look-up table 


Sylvio Richard 
University of Sherbrooke, Sherbrooke, 
Quebec, Canada 


As long as operating speed isn’t of major concern in 
your application, you can reduce the size of your look-up é ica 
table by storing finite differences rather than the 
function itself. The difference between two successive 
points on a function is generally slight; thus, fewer bits 
are required to store the difference than to store two 
values for a given resolution. Moreover, if the function 
is monotonic, you can further simplify the logic re- 
quired for realization in uncommitted logic arrays, 
PLAs, and custom VLSI devices. 


Fig 2—This speed indicator uses a look-up table of finite differences 


ZERO DETECT (HF) to convert from period to speed (rpm) information. 


ARGOMENT CIP) First, attach two binary counters to the look-up 
PRESET table: A down counter represents the function differ- 
ence (FD) for the finite differences, and an up/down 
counter represents the function (F) (Fig 1). For each 
value of F’, the table generates a corresponding finite 
difference, which presets the down counter. If the value 
n of the argument of the function is given as a train of n 
pulses used to clock the down counter, then the preset 
value will decrease to zero and generate a pulse (HF) to 
increment or decrement the up/down counter. Then, 
the look-up table generates a new finite-difference 
value, and the cycle repeats for each additional incom- 
ing pulse. Provided you initiate the counters properly, 
the up/down counter will contain the function value 
pe when the incoming pulse train ends. | 
jvarcH PS FUNCTION This scheme is suitable for period-to-frequency con- 
ee A verters used in speed indicators (Fig 2). In this applica- 
tion, pulses from the sensor produce a square wave at 
the flip-flop’s Q output. The AND gate conjoins this 
Square wave with the output of an independent, high- 
frequency clock to produce pulse trains at TP. Each 
train consists of n pulses, where n (the argument of the 


PRESET 
SYSTEM (PR) 


UP/DOWN speed function) is proportional to the period of the 
sensor signal. The square wave PR initializes the 
PRESET look-up table system on each rising edge and latches a 
: result on each falling edge. You must choose a clock 
PRESET VALUE frequency such that the system can complete its speed 
computation during the interval between the two 
edges. EDN 
Fig 1—You can reduce the size of a silicon-based look-up table by 
storing finite differences instead of the function itself. To Vote For This Design, Circle No 749 
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Graphic proof 
ofhigh-techleadershi 


The Casio fx-7000G $79.95 It'sthe brought back for an instant replay. dence of Casio's high-tech leadership 
world’s first programmable scientific The fx-7000G has 82 scientific throughout our entire line of scien- 
calculator with a graphic display. The — functions—including linear regres- tific calculators. Our smaller-screen 
only calculator that can give form to sion, standard deviation, as well as fx-6000G, for example, offers many of 
your figures, instantly drawing graphs _ binary, octal and hexadecimal calcu- __ the features of our fx-7000G at even 
that represent your formulas and lations—making it useful in virtually a smaller price. 
calculations on its big LCD screen. any scientific or technical endeavor. lf you have any doubt as to who's 
And with a screen measuring 16 In fact, without requiring com- the leader in high-tech calculators, 
characters by 8 lines, the fx-7000G puter knowledge—or costing com- simply pick up an fx-7000G and draw 
can display enough informa- puter dollars—the fx-7000G, = your own conclusions. : 
tion for some of your big- o— with its 422 step memory, For more information call 1 (800) 
performs many func- 093-3338 Ext. 11. 


gest ideas. The formula | 
or graph can then tions you'd otherwise A a ‘ 
— = find only on a computer. - 


be stored and, 
when needed, There's ample evi- Where miracles never cease 


Casio, Inc. Consumer Products Division: 15 Gardner Road, Fairfield, N.J. 07006 
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DESIGN IDEAS 


Circuit offers precision chopper control 


Andrei Silard and Barna Kosa 
Polytechnic Institute, Bucharest, Romania 


The control circuit in Fig 1 acts as an spst switch 
between terminals A and B, providing base (or gate) 
drive for chopper circuits using power npn transistors 
or gate-turn-off (GTO) thyristors. Potentiometers R, 
and R; allow independent adjustment of output fre- 
quency and duty cycle. 

The current mirror, consisting of Q; and Qs, charges 
capacitor C, at a rate determined by R,’s value, thus 
producing a linear voltage ramp. The output of compa- 


oo: 


FREQUENCY 
ADJUST 


rator IC; remains low until the ramp voltage exceeds 
Vrer. You set this threshold by adjusting R3. When the 
comparator output is low, thyristor Q; is on; when the 
output is high, the thyristor is off. For the components 
shown, you can set the output frequency range from 2 
to 13 kHz by adjusting Re. The relation is F=3xI1/ 
Ci(Vcc— Ver), where I is the charging current into C. 

EDN 
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C3 
0.47 pF 


Rio 
68 


Re 
2k 


Ri2 
2 


R3 Qs, 

5k BD675 
DUT Y-CYCLE 
ADJUST 


—7V 
(Vee) © 


Fig 1—With this chopper control circuit, you can perform independent adjustments: Potentiometer Rz controls output. frequency, and Rs 
controls duty cycle. 
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TODAY’S BUSINESS 
ELECTRONICS HAVE CHOMERICS 
WRITTEN ALL OVER THEM. 


nates provide 
excellent EMI 
shielding and ESD 
grounding. 


RS 


Chomerics CRT win- 
dows combine E MI 
shielding and glare 
reduction. 


es, reducing EMI 
screte components 
and PC boards. 


Slim-Line® 
cable raceway 
impedes entry 
and exit of 
EMI. 


CHO-SEAL® conductive elasto- 
mers ground mating surfaces in 
critical applications. 
CHO-JAC® flat 
cable shielding 
brings cables into 
FCC compliance. 
Op N CHO-MASK™ 
cop myete? > EMI foil tape with 
aa a | LY] CHO-THERM® peel-off mask 
ae me el a CHO-FLEX™ Shielded vents insulators reduce labor replaces chromate 
Siitaies acting cenaung conductive coatings and filters atten- and eliminate messy conversion coating, 
sales d addi onal GER fine provide EMI shield- uate EMI while thermal grease in power _ plating, and conduc- 
hardware ing for flexible maximizing supplies. tive paints. 
j circuit laminations. air flow. 
The proliferation of high eliminate EMI and ESD 
density digital devices has problems in mainframes, 
created a greater concern minis, micros, personal a GRACE company 
for EMI shielding and heat computers, peripherals, data THE LEADER IN SHIELDING 
transfer. storage devices and CAD/ INNOVATION. DESIGN. AND 
At Chomerics, we've been CAM workstations. TESTING TECHNOLOGY 
helping design engineers Get down to business: For : 
guarantee the performance your next digital electronics 77 Dragon Court 
and integrity of their digital design, make sure your EMI Woburn, MA 01888 


equipment designs to meet 
FCC, TEMPEST, and other 


shielding, sealing, bonding, 
grounding, and heat transfer 


TEL: (617) 935-4850 
TWX: 710-393-0173 


EMI standards through components have Chomerics Chomerics Europe, Inc 
advances in materials tech- written all over them. Pinceenes Ue 
nology for over 25 years. Circle the number or call Marlow, Bucks 

Our full line of materials and (617) 935-4850 for additional SL7 1YA England 


product forms have helped to 
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DESIGN IDEAS 


Low-power RS-232C driver operates from 5V 


Mark Walczak 
Microcontrol Pty Ltd, Monterey, Australia 


The circuit in Fig 1 draws only 4 mA from a 5V supply 
while driving a standard RS-282C receiver. In contrast, 
a 1488 quad-driver IC draws 10 to 20 mA from each of 
its two supplies. 

‘The system clock drives a de/de converter that pro- 
duces —3.4V. Frequency can range from 0.5 to 8 MHz, 
but a range of 0.5 to 1 MHz will minimize power 


SERIAL DATA 
FROM UART 


ee 


SYSTEM CLOCK 
1 MHz 


dissipation. The circuit output withstands direct shorts 
to ground or to either of the supplies (+12V max). In 
place of the 74HC04 high-speed CMOS driver shown, 
you may want to substitute miscellaneous spare gates; 
one noninverting buffer, for example, can replace the 
two inverting types that receive the UART signal. 
EDN 
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30V/nSEC SLEW RATE 


OG RS-232C 
OUTPUT 


4.7k 
(TYPICAL RS-232C 
RECEIVER LOAD) 


Fig 1—You can build an RS-232C driver using a CMOS IC and three transistors. Power consumption is 20 mW. 


Timer IC provides low-power voltage monitor — 


John J O’Farrell 
The Tran-Trol Co, Tallahassee, FL 


A CMOS version of the familiar 555 timer (Fig 1) can 
monitor battery voltages in the 2 to 15V range while 
drawing little current (less than 80 wA at 12V, for 
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example). The alarm trigger is based on the nonlinear 
variation of the CMOS version’s pin 5 voltage with 
respect to changes in the V* supply. The output nor- 
mally equals V*, but drops to OV (RET potential) when 
V* falls below a threshold value. Moreover, an on-chip 
comparator controls the output, and separate resistive 
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dividers bias each of the comparator’s inputs. 

An external divider (R;, R2, and Rs), whose variation 
with regard to V* is small, negative, and linear, biases 
the noninverting input (Fig 2). An internal divider 
whose variation with respect to V* is large, negative, 
and nonlinear, on the other hand, biases the compara- 
tor’s inverting input (pin 5). (The bipolar 555’s pin 5 
variation, by comparison, is small, positive, and linear.) 
Consequently, you can set the potentiometer R» to 
provide a small bias between the comparator’s inputs— 
say, —100 mV. Then, different rates of change at pins 5 
and 6 will reduce the bias as V~ falls and will cause the 
comparator to trip near OV bias. 

Fig 1’s waveforms illustrate the voltage monitor’s 
operation. Pin 7 (DS, or discharge) is an open-drain 
output that acts simultaneously with pin 3 and that is 
suitable for driving an LED or other alarm indicator as 
shown. The alarm will remain on until you reset it 
manually via a pushbutton switch; or you can connect 
the autoreset resistor Ry, which resets the circuit 
following an interval, T=1.1R;Cr. The alarm will 
promptly reactivate, of course, unless V* has risen 
above its trip level. 

To calibrate the monitor, set V* at the desired 


MANUAL RESET 
OR 
AUTO RESET 


Rs 
100 


A FROM 4V*t(V) 


4.0 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 
v*(V) 


Fig 2—The alarm circuit in Fig 1 trips because as V* decreases, the 
different rates of voltage variation at pin 5 and at pin 6 (the Rz wiper) 
reduce the voltage between an internal comparator’s terminals until 
the comparator changes state. 


Ov 
2 TO 15V 


NOMINAL V+ 
(PIN 8) 


TRIP LEVEL, 
SET BY Re 


1 eg 


OUTPUT 


RET 


Vt 
PIN 2 (TRIGGER) 
A+ 

RET 


Fig 1—A CMOS timer IC provides a low-voltage alarm with an adjustable trip threshold. 


EDN July 10, 1986 


263 


wt 


DESIGN IDEAS 


Design Entry Blank 


$75 Cash Award for all entries selected by editors. 
An additional $100 Cash Award for winning design 
each issue, determined by vote of readers. Addition- 
al $1500 Cash Award for annual Grand Prize Design, 
selected among biweekly winners by vote of editors. 


To: Design Ideas Editor 
EDN 
Cahners Publishing Co 
275 Washington St, Newton, MA 02158 


| hereby submit my entry for 
EDN’s Design Ideas program. 


Name 


Title 


Company 


Division (if any) 


Street 
City 


Design Title 


Home Address 


Social Security No 


Entry blank must accompany all entries. Design 
entered must be submitted exclusively to EDN, 
must be original with author(s), must not have been 
previously published (limited-distribution house 
organs excepted), and must have been constructed 
and tested. : 

Exclusive publishing rights remain with Cahners 
Publishing Co unless entry is returned to author or 
editor gives written permission for publication else- 
where. 

In submitting my entry, | agree to abide by the 
rules of the Design Ideas Program. 


Signed 


Date 


Your vote determines this issue’s winner. All designs 
published win $75 cash. All issue winners receive an 
additional $100 and become eligible for the annual 
$1500 Grand Prize. 

Vote now, by circling the appropriate number on 
the reader inquiry card. 

Submit your own design, too. Mail entries to De- 
sign Ideas Editor, EDN, 275 Washington St, Newton, 
MA 02158. 
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NOMINAL V* (V) 


Fig 3—For three values of normal operating supply voltage, you 
can predict the approximate threshold at which Fig 1’s circuit will 
trip as V* decreases. Resistor values should be high to minimize 
power dissipation. 


minimum level and adjust R, until the alarm just trips. 
Then, return V* to its nominal level for normal opera- 
tion. Fig 3 illustrates the performance of the voltage 
monitor. If, for example, the nominal V* is 9V and you 
adjust R, for a comparator bias of —0.08V (ie, pin 6 
voltage with respect to pin 5 voltage), then the alarm 
will trip at approximately 6V. R; should be half the size 
of R, to obtain the maximum adjustment range at the 
wiper of R2. C; and C, suppress the alarm’s response to 
noise in the V* supply; values should be less than 0.005 
uF’, 

The voltage-monitor circuit depends on the nonguar- 
anteed, nonlinear characteristic of the CMOS timer; in 
most timer applications, however, the CMOS version’s 
nonlinear characteristic is of no consequence. Further, 
the variation of comparator bias with respect to tem- 
perature will depend only on the internal divider if you 
use metal-film resistors in the external divider. Pub- 
lished specs indicate the bias will change less than 1% 
over the IC’s operating temperature range. EDN 
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Now you can have accurately dosed DC 
power precisely where it's needed—right 
on the board—from three new ranges of 
TDK DC to DC converters. The 800mW CN 
series. The 1.5W CAK series. And the 3W 
CAM series. 

All are based on TDK’s expertise in high 
performance magnetic materials and use 
proprietary TDK circuits to achieve high 
efficiency and excellent output voltage 
stability. Using highly reliable ceramic ca- 
pacitors instead of the usual electrolytics, 
the CAK and CAM series boast a particularly 
long service life with 1 million hours MTBF 
and a failure ratio of 1000 FIT. 

CN series converters are 12mm in thick- 
ness and suitable for 3/4 inch racks. The 
CAK and CAM series are only 10mm thick 
to allow extra slim board construction. For 
specialized needs, talk to TDK about custom 
solutions. In any event, TDK quality will 
have you convinced. Or converted. 


{AT DK. 


TDK 
CN-3801 


JSaPAR 


SPECIFICATIONS 
Series — ee isl — Dimensions(mm) | Nout) Output Voltage (V) oe 8 
CB 03 No isolation 30.5 x 13.3 12.2 oe = 
+3 to +7 +12. 415. —15.- 12 
cc 0.25 No isolation 35.5 xX 20 x 6.55 +5 5% +12, +15 —15, —12 -5 
5 +10% 5. 9, 32, 15, +12, =15 
isolation 12 +1 5, 9, 12, 15, #l2, +1 
cP 1.5 Sofie ay 45x30.5x 16.5 24 ae 5 : 12, 15 me = 
No isolation BENE icet SSRN aa OS oa es Se esutia iinet de taG. Si rial Soule addons au hood ane 
(others) +45 to +12 #12 +15 —17, =15 —i2 -9 
+10.8 to +28.8 £12, =15, —17, —15, —i2, —-9 
5 +10% 5, 32, 15 
CK 3 isolation 47X<47X<14.5 12 +10% 5, 12, 15 
24 +10% 5, 12. 15 
6.6 isolation 78x60x19 5 +10% 5,6, 12, 15 
10 isolation 98 x 70X32 5 +10% 5 12, 15 
5 +10% te. 15, — 15, — 12, —5 
0.8 No isolation 30.5 x 25.412 12 +10% 5-15, — 12, -5 
24 +5% S15, —12, —5 
5 +10% 12, £15 
1.5 Isolation 40.5x25.4x9 12 +10% #12, £15 
24 +10% +12. +15 
5 +10% £12, 215 
12 +10% +12, +15 
3 isolation 46.5<37.5x10 24 =10% T42 +15 
48 +10% £12, +15 
CD Up to6 32x 24x8.5~10 
Series for driving No isolation 43x31 15~18 — Products are made in accordance 


with fluorescent displays. 


fluorescent display 51x<34x20 


TDK CORPORATION OF AMERICA HEAD OFFICE 4711 West Golf Road, Skokie, IL 60076, U.S.A. Phone: (312) 679-8200 Telex: 9102230220 (TDK SKO) CHICAGO REGIONAL OFFICE 4711 West 
Golf Road, Skokie, IL 60076 Phone: (312) 679-8200 Telex: 9102230220 (TDK SKO) INDIANAPOLIS REGIONAL OFFICE 4015 West Vincennes Road, Iridianapolis, IN 46268 Phone: (317) 872-0370 
LOS ANGELES REGIONAL OFFICE 3102 Kashiwa Street, Torrance, CA 90505 Phone: (213) 539-6631 Telex: 9103496968 NEW YORK REGIONAL OFFICE 12 Harbor Park Drive, Port Washington, NY 
11050 Phone: (516) 625-0100 Telex: 144535 (TDK ELECT GRCY) DETROIT DISTRICT OFFICE 3000 Town Center, Suite 2239, Southfield, MI 48075 Phone: (313) 353-9393 HUNTSVILLE DISTRICT OFFICE 
303 Williams, Suite 1032, Huntsville, AL 35801 Phone: (205) 539-4551 SAN FRANCISCO DISTRICT OFFICE 2254 North First Street, San Jose, CA 95131 Phone: (408) 435-8565 GREENSBORO DISTRICT 
OFFICE 620 Green Valley Road, Suite 302, Greensboro, NC 27408 Phone: (919) 292-0012 TDK CORPORATION. TOKYO, JAPAN. 
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© DIALIGHT veD Lam 


The World of Light 


Flyer describes 
LED offerings 


This 12-page flyer describes the dis- 
crete LED indicators that the man- 
ufacturer supplies in T-1%4, T-1, and 
T-%4 packages as well as LEDs 
available in rectangular and special 
packages. The product line includes 


red, yellow, and green LEDs as well 


as bicolor and tricolor devices. Data 
provided for each type of LED in- 
cludes wavelength, forward volt- 
age, typical luminous intensity, and 
test conditions. The manufacturer 
also provides mechanical drawings 
for the LED packages. 


Dialight Corp, 203 Harrison Pl, 


Brooklyn, NY 11287. 
Circle No 433 


Catalog features resistor 
and capacitor networks 


Featuring resistor, capacitor, and 
RC networks, this 42-page catalog 
includes specifications for standard 
products as well as surface-mount, 
military, and custom networks. The 
catalog covers uncommitted compo- 
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nents and combinations of compo- 
nents in termination networks. Data 
sheets for each type of product in- 
clude electrical specifications along 
with environmental and physical 
characteristics. The electrical speci- 
fications include component value, 
tolerance, and temperature coeffi- 
cient. Data sheets also furnish a 
dimensioned mechanical drawing 
for each part. 

Sprague Electric Co, Marketing 
Communications Dept, Box 9102, 
Mansfield, MA 02048. 

Circle No 434 


Flyer details keyboards 
and thumbwheel switches 


This brochure includes engineering 
data on the manufacturer’s Digi- 
switch, Minilever, Digivider, and 
Digidecade thumbwheel switches as 
well as its Minikey keyboards. 
Truth tables, option charts, layout 
drawings, and engineering parame- 
ters are included. The information 
also contains a comprehensive guide 
to military and commercial switch 
selection. 
Digitran, 3100 New York Dr, 
Pasadena, CA 91107. 
Circle No 437 


Catalog describes relays 


The 8600 catalog describes a wide 
range of relays, including general- 
purpose, latching, miniature, and 
high-power types. The catalog also 
provides information about special- 
purpose relays for voltage sensing 
and timing operations. Data for 
each relay type includes contact and 
coil specifications as well as general 


Midtex Relays 


information about operating times, 
dielectric breakdown, weight, and 
available sockets. Besides the relay 
data sheets, the catalog provides a 
section that covers sockets, springs, 
and hold-down clips used to mount 
the relays. 

Midland-Ross Corp, Midtex Div, 
Box 33828, North Mankato, MN 
56001. 

Circle No 435 


Catalog details 
converter product lines 


This 46-pg catalog, an overview of 
the company’s data-acquisition and 
converter products, covers hybrid 
and IC converters, printers, panel 
meters, and plug-in data-acquisition 
boards. Tables delineate each prod- 
uct line for quick selection. The 
D/A- and A/D-converter tables in- 
clude information about input and 
output signal formats and ranges, 
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inum Packaging Makes Th 
ide Gel ction Makes Them 


h time someone developed chip packaging that that 
foie as fast as your fastest placement mac 
Our new cold-formed aluminum carrier tape stops 


_ cardboard build-up which can disrupt assembly and shut 


down production. Gone, too, are atatie electricity and 


ing voltages of 50 to 200 VDC. 


‘sprocket-j umping caused by plastic tapes. 


Here's more innovation: cover tape with reduced pull 
variation from the carrier tape. Result: smoother 
machine feed, greater production efficiency. 

More news: ONLY KEMET marks chips with vendor 


name, capacitance and temperature coeificient. 


KEMET chips come in case sizes from C0805 through 
C2225, with ca ucieations of 1.0 pF to 2.2 wF and work- 
In penne grades 


CIRCLE NO 154 


meeting EIA RS198 specs...CDR grades meeting _ ao 
MIL- Co poe performanc: ...and in high-reliability — : 

Allfecture nickel- barrier terminations that withstand 
solder reflow temperatures, plus unsurpassed tight 
tolerance on terminal-band width. Nour evan 


integrity solder connections and I uction. 
Contact us now, for our free KEMET "Copan ic Chip | 

Catalog and engineering samples. It’s easy to a. | 

business WHR REMET! = = = . = = 


Sales Offices and Distributors Worldwide 
In U.S.A: (803) 963-6348; Telex 57-0496. . 

In Europe: 41-22-396512; Telex 845-911302. 
In Asia: 852-372-31 211; Telex 780-45162. 


ELECTRONICS DIVISION 
COMPONENTS DEPARTMENT 


WHAT TO DO WHEN IT TURNS 


INTO A CAN OF WORMS 


temporary spot adhesion, wide area lamination, durable 
decoration, etc. 


You face the pressure everyday. On almost every project. 
To reduce weight. Reduce material and labor costs. 
Improve product performance and appearance. 


All against the clock! 

So, you look for outside suppliers 
to add to your own resources. 

That’s why so many engineers 
like you turn to MACtac. For 
fresh new solutions to product 
design ...assembly...decoration... 
and protection. 

Because MACtac brings you the 
broadest line of performance-rated 
pressure sensitive adhesives. Foams, 
films and free films in rolls and sheets. 
For permanent parts bonding, 


Plus unique optically clear pressure sensitive films for 


A Bemis Company 
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a host of exotic applications. And 
much more. 


CALL MACtac, 1-800-323-3439. 
Schedule a Materials Specification 
Meeting in your plant now—to 
review our standard and custom 
capabilities, and quickly focus in 
on problems/solutions. Contact: 
MACtac Industrial Products, 4560 
Darrow Rd., Stow, Ohio 44224. 
In Ohio, 216-688-1111. 


Adhesives Systems Engineering 
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LITERATURE 


resolution, and power require- 
ments. You can fill out the literature 
request card to receive more de- 
tailed information directly from the 
manufacturer. 
Datel, 11 Cabot Blvd, Mansfield, 
MA 02048. 
Circle No 436 


Brochure covers 
MIL-STD-1553 products 


This 12-pg, 4-color brochure sum- 
marizes the company’s products for 
the MIL-STD-1553 data bus. 
Among the products are bus con- 
trollers, remote terminal units, and 
bus monitors on industry-standard 
VME Bus, Unibus, and Multibus 
cards. Also presented are hybrid 
devices in 2X2-in. packages and 
building-block hybrids that let you 
produce any -1553 configuration. 
The manufacturer’s test equipment, 
including a data-bus exerciser and a 
benchtop tester, is also covered. 
ILC Data Devices Corp, 105 Wil- 
bur Pl, Bohemia, NY 11716. 
Circle No 438 


Catalog details keyboards 


This 40-pg keyboard catalog fea- 
tures the manufacturer’s line of 
dome and wiping-contact keyboards 
and keyboard modules. The full-col- 
or catalog provides engineering 
drawings, product specifications, 
and prices, along with keyboard fea- 
tures and legend options. Products 
covered include low-profile key- 
boards and stackable modules in 
several keypad styles. The keypads 
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WORLD'S 
SMALLEST 
SWITCH 


7 8 


“sete o% eo 0% OF @ 
a59°3 4 5 8 


BETTER HEAT CONVECTION. © 
OLD DIP SWITCH 


can be lighted; they are also avail- 
able with graphic-overlay legends 
and printed or molded-in legends. 
Grayhill Inc, 561 Hillgrove Ave, 
La Grange, IL 60525. 
Circle No 439 


‘ aoe ofan S 
FOR SPACE AND HFREL 
“Survival of ip Fittest 


If you don’t have automatic insertion equip- 
ment, we’re banking that some day you will. To 
prove that, we'll charge you the same low price 
for all your purchases—no more need for the 
low-volume premium prices you’re paying now. 


High-reliability custom 
hybrids covered 
Custom Hybrids for Space and 
Hi-Rel: Survival of the Fittest is a 
4-color brochure that describes the 
company’s Class S and B custom- 
hybrid manufacturing capability. 
The hybrids use thick- and thin-film 
technologies to package circuits 
from de to 22 GHz. 

Frequency Electronics Inc, 55 
Charles Lindbergh Blvd, Mitchel 
Field, NY 11553. 


WITH STAPLED BUSINESS 
CARD TO YOUR LETTERHEAD 


& ENGINEERING 


1500 EXECUTIVE DRIVE 
ELGIN, IL 60120 
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Vy, Power Your 
Communications. 

Communicate Your Power. 

With TDK Ferrite Cores. 


As telecom technology switches to digital, and 
power supplies switch to switchers, quality and fea- 
tures of ferrite cores take on added importance while 
generating new reasons to talk to the undisputed 
leaders, TDK. 

Next time you're in our neighborhood, come and 
take a look at the world’s largest production of ferrite 
materials. TDK manufactures ferrite cores from the 
raw materials on up, with totally automated produc- 
tion systems. 50 years of experience and a continu- 
ous R & D program are reflected in unique features 
and unsurpassed quality levels. 


Fi or telecom and : Hi vs. Frequency Characteristics 
power supply appli- 

cations, TDK ferrite 
cores include: 


Initial Permeability ({Zi) 


@ High permeability 


types such as our H5E 
s Freq. (kHz) 
@ Low loss types with 


significantly reduced 
loss factors up into the 
MHz range; 


tand/[Li vs. Frequency Characteristics 


e@ Extremely low power 
loss and reduced tem- 
perature surge types 
(H7C4); 


Relative Loss Factor (tand/i) 


Freq. (KHz) 
e@ TDK original cores, Power Loss vs, Temp. 


EEC, EP, LP and PQ 
as well as IEC standard 
core shapes including 
EEC, POT, RM, etc. 


Power Loss (mW/cm3) 


4 TDK. 


TDK CORPORATION OF AMERICA HEAD OFFICE 4711 West Golf Road, 
Skokie, IL 60076, U.S.A. Phone: (312) 679-8200 

TDK CORPORATION Tokyo, Japan. 

MH&W INTERNATIONAL CORP. 14 Leighton Place, Mahwah, New Jersey 
07430 U.S.A. Phone: (201) 891-8800 

MH&W INTERNATIONAL (CANADA) LTD. Phone: (416) 676-9401 


CIRCLE NO 88 


LITERATURE 


microwave 


'@) 
O 
3 
O 
pi 
—@ 
“5 
#2) 


Microwave parts described 


The manufacturer’s line of micro- 
wave components, including coaxial 
and waveguide switches, dummy 
loads, and crystal detectors, are de- 
tailed in this 24-pg brochure. Also 
presented are bolometers and RF 
micropotentiometers. Among the 
coaxial switches described are high- 
frequency, high-power devices that 
spec 1M-cycle reliability. The com- 
pany supplies waveguide switches 
for L band to KU band and three 
series of dummy loads (medium 
power, high power, and_ liquid 
cooled), as well as 50W coaxial mini- 
ature dummy loads. 
Micronetics Inc, 36 Oak St, Nor- 
wood, NJ 07648. 
Circle No 441 


Revised handbook covers 
synchro-conversion topics 


The 116-pg revised edition of the 
Synchro Conversion Handbook in- 
cludes a new section that lists appli- 
cation notes and another new sec- 
tion that serves as a guide to the 
manufacturer’s products. The hand- 
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ANNOUNCING 
ANOTHER 

BONUS FOR YOU 

FROM EDN: 


Mii: two ae EDN’ F helps you do your 
design jobs more efficiently with editorial focused on 
the applications of new products and technology. Now, 
once a month EDN Product News will augment EDN, 
helping you select new products. In a tabloid format, 
EDN Product News will cover in greater depth the 
components, equipment, and systems you need to 
solve design problems. 


Your copy of EDN Product News will be arriving 
soon. When it does, you'll see that EDN Product News 
provides the freshest, most detailed information avail- 
able on new products and new-product developments. 
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We make three types of noninductive 
ceramic resistors that can solve tough 
resistance problems, save money and 
space. 


Energy Absorption 


wat ok 50,000 Joules 
890AS (18’x 1”) 

o 

ob 
= 
x 
> 
x 

= 75 Joules 
ae 231AS 

1.5 KV (1" x %2") 

0 
time 

Power Absorption 

1000 Watts 

892SP (24”x 2”) 
few 
o 
3 
< 100 Watts 
g 
231SP (1” x 5/32”) 
2.5 Watts 


time 


? 


Regardless of the pulse shape, we 
have the resistor. Our Type SP handles 
large amounts of power from 60 cycles 
through VHF. Type AS can absorb 
huge amounts of energy in millisecond 
pulses. Type A solves high resistance 
problems in high voltage situations. 

For more information on ceramic 
power resistors and our broad line of 
thermistors and varistors, call or write 
today. 


Sohio Engineered Materials Company 
Refractories Division 

Electric Products Plant 

P.O. Box 339 

Niagara Falls, New York 14302 
716/278-2553 


‘SOHIO) CARBORUNDUM 
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LITERATURE 


book covers such topics as the fun- 
damentals of angle-sensing trans- 
ducers and data-conversion devices, 
theory of operation, measuring and 
computing performance parame- 
ters, and design constraints and se- 
lection criteria. It acquaints you 
with the principles of synchro con- 
version and provides insights into 
the tradeoffs between different 
synchro-conversion methods. 

ILC Data Device Corp, Market- 
ing Dept, 105 Wilbur Pl, Bohemia, 
NY 11716. 
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Catalog helps you choose 
circuit-board indicator 


An 8-pg LED circuit-board-indica- 
tor catalog lists the company’s line 
of LEDs, which require no lead 
bending or trimming. The short- 
form catalog includes dimensional 
drawings as well as pertinent speci- 
fications so you can choose the prop- 
er LED circuit-board indicator. The 
catalog also lists the company’s rep- 
resentatives. 
Dialight Corp, 203 Harrison Pl, 
Brooklyn, NY 11237. 
Circle No 442 


Relays and sockets 
featured in brochure 


This 8-pg brochure features the 
manufacturer’s line of solid-state, 
mechanical plug-in, and miniature 
pe-mount relays. The publication 
covers relays for horizontal and ver- 
tical pe-board or plug-in mounting, 


as well as snap-mount spade and 
octal-relay sockets. It lists the bene- 
fits of each type of relay and pro- 
vides a relay-selection guide. Tech- 
nical data is presented with tables, 
graphs, and diagrams. 
Electromatic Controls Corp, 
2495 Pembroke Ave, Hoffman Es- 
tates, IL 60195. 
Circle No 443 


Data sheet explores 
MIL-STD-1553 interface 


This preliminary data sheet covers 
the manufacturer’s MIL-STD- 
1553B remote-terminal interface, 
the UTI 1553B RTI. Through text, 
tables, and diagrams, the 20-pg 
publication covers interface fea- 
tures, electrical characteristics, the 
interface architecture, and a pinout 
description. It also includes sections 
on general information, transparent 
memory access, and the control reg- 
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(| futemated 
——sStittBesign and 
| IMTEngineering for 
7 UlElectronics East 


SEPTEMBER 30-OCTOBER 2, 1986 
WORLD TRADE CENTER 
BOSTON, MASSACHUSETTS 


Plan to attend ADEE East ’86—the only user- 
oriented conference/exhibition on the east coast 
that offers these opportunities for optimum 
selection and implementation of CAE and CAD 
systems for electronic circuit and system design: 

* Discover the latest advances in CAE and CAD—see 
live demonstrations of the technology you need to help you 
increase engineering productivity, enhance design creativity, 

and produce uniformly high quality products. 

* Learn how to use CAE and CAD to its maximum advantage for 
your specific needs—attend the ADEE East ’86 Conference Program 
and come away with invaluable knowledge of the practical 
applications of this new generation of technology. 

* Compare and evaluate hundreds of CAE and CAD systems, 
exhibited by the industry’s leading suppliers—you and a team of 
your colleagues can “comparison shop” for three days in one 
location to ensure a selection that delivers maximum performance 
and return on investment. 

Start planning now to take advantage of the many educational and 
purchasing opportunities available to you-at ADEE East ’86. For 
registration information complete and return the coupon below. 


Cahners Exposition Group, Cahners Plaza 
1350 E. Touhy Ave. Des Plaines, IL 60017-5060, Telephone: (312) 299-9311 
® Telex: 256148 CEGCGO DSP (Domestic), 82882 CEGCHGO (International) 
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Please send advance registration information in ADEE East ’86, 
including details of the exhibition and Conference Program. 
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GUARANTEED 


16-Bil A 


CONVERSION 
IN Lous? 


Only from Analogic! 


Analogic’s new ADAM-826 family of 
modular A/D converters, with true 16-bit 
accuracy at throughputs exceeding 
500 kHz, offers performance that its 
competitors do not even approach. 

The ADAM-826 is a 16-bit, 1.5yus 
analog-to-digital converter available with 
or without input buffer or sample-and- 
hold amplifier. In any of its three in- 
put configurations, the ADAM-826 
represents the ultimate combination 
of conversion rate, accuracy, and 
flexibility in a compact, cool- 
running package. 

If your design requirements in- 
volve automatic test equipment, 
analytical instrumentation, digital 
audio, or any other application 
requiring very high-speed, high 
resolution, precise data conver- 
sion, there is an ADAM-826 to 
meet your needs. 

At Analogic, we know our 
customers will depend upon 
the ADAM-826 to perform as 


specified. We also know they may not have the 
capability to make the necessary measurements to 
verify performance... (not surprisingly, many of 


our competitors may not have this capability 
either). That’s why we put each ADAM-826 
through the industry’s most exhaustive 
testing procedure. Every single code is 
tested over the full operating temperature 
range, for a total of well over one-quarter 
billion measurements! Every ADAM-826 
is delivered with its own test report verify- 
ing performance. 
With true 16-bit accuracy at con- 
version rates of 500 kHz and 
higher, the ADAM -826 is the only 
commercially available, 16-bit, 
modular A/D converter with 
proven performance specifica- 
tions approaching laboratory 
standard parameters. 
And it is available only from 
Analogic. The Company that 
set the standard for data con- 
version has just set a new one. 
The ADAM-826 performs as 
specified. We guarantee it. 
For more information, 
| call or write: 
Dick Cummings — (617) 246-0300 
Analogic Corporation 
360 Audubon Road, Wakefield, MA 01880 
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ister. In addition, it provides timing 
diagrams and outline diagrams. The 
pamphlet is 3-hole punched for 
loose-leaf filing. 

United Technologies Microelec- 
tronics Ctr, 1575 Garden of the 
Gods Rd, Colorado Springs, CO 
80907. 


Circle No 445 


App note covers 
power hybrids 


This 4-pg application note describes 


the materials, packaging, and fabri- 
cation processes of the manufactur- 
er’s power hybrids. Hybrids take on 
power describes how these chip- 
and-wire devices have low thermal 
resistance from semiconductor junc- 
tion to hybrid case, and how they 
have low electrical resistance in the 
circuit path. The note also shows 
how you can use power hybrids to 
minimize circuit size and weight. 
ILC Data Device Corp, Market- 
ing Dept, 105 Wilbur Pl, Bohemia, 
NY 11716. 
Circle No 449 


Catalog provides 
transformer specs 


The 24-pg Catalog G85, Transform- 
ers, contains technical and specifica- 
tion details of the company’s power 
transformers, including its interna- 
tional series. Illustrated with photo- 
graphs, dimensional drawings, and 
exploded-construction views, the 


DC OVERVOLTAGE 
PROTECTORS 


WAVEFORM 


E 


Ep.s. 


response time 


For Military Applications with 


ei 


JANTX Specifications. 


MCG Overvoltage Protectors isolate vehicle, marine, air- 
borne or ground support system components from destruc- 
tive DC overvoltages, by shunting the overvoltage around the 
sensitive circuits. The protectors then reset automatically. 


The LVC-M series protectors are available from 6 to 36 volts, 
55 to 235 amps, and they are designed to meet and exceed 
JANTX specifications. Call or write today for information. 


MCG 


ELECTRONICS INC. 
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Specialists in Circuit Protectors, 
Transients, Lightning & Surges 


12 Burt Drive, Deer Park, NY 11729 e 516-586-5125 


catalog also describes flat-head and 
miniature plug-in power transform- 
ers in both large-output and pc- 
board sizes. In addition, it covers 
filter chokes, dual chokes, step- 
down auto transformers, and power- 
isolation transformers. One section 
explains how to specify power- 
transformer and filter ratings. 
Signal Transformer Co Inc, 500 
Bayview Ave, Inwood, NY 11696. 
Circle No 450 


The T90. 
A very special relay. 
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A Designer’s Guide to: 
Semicustom | 
Integrated Circuits 


seccccccccccccccocs 
Mail coupon to: — 
Semicustom IC Reprints 
EDN Magazine 
Cahners Building 
275 Washington Stre 
Newton, MA 02158 


_ . Please send 
OA Dea ( 
due See C 


~ mailing label. 
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Nippon Pulse Motor 


intand Motor Division 


Sines Vinia, Arizona 


PPER MOTORS: 


STE 


SYNCHRO 


Selection guide features 
4-phase stepper motors 


Covering three types of 4-phase 
stepper motors, this 24-pg selection 
and application guide also contains 
information on the company’s board- 
type driver circuits, pulse genera- 
tors, and synchronous motors. The 
guide includes specs, typical torque- 


KNOW? 


Ten times a year 
EDN publishes EDN Career 
News, the fastest-growing 
newspaper focused solely 
on the career and 
professional development 
concerns of engineers in 
electronics. 


EIDIN 
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vs-pulse-rate characteristics, and 
schematics for PM-, HB-, and VR- 
type stepper motors. The board- 
type drivers described are desig- 
nated the PS and BCD series. The 
pulse generators are those in the 
PLC-80K Series and the synchro- 
nous motors are designated the 
PTM Series. All products are pro- 
duced by the Nippon Pulse Motor 
Co. 

Kollmorgen Corp, Inland Motor 
Div, Stepper Products Group, 4020 
E Inland Rd, Sierra Vista, AZ 
85635. 

Circle No 452 


Hybrids characterized 


This 8-pg color brochure introduces 
the manufacturer’s hybrid products 
and manufacturing capabilities. It 
covers such standard hybrid prod- 
ucts as resistor SIP devices and 
telephone-line and interface mod- 
ules; custom hybrids are also 


covered. 

Mitel Semiconductor, c/o In- 
quiry Management Systems, Box 
911, Station U, Toronto, Ontario, 
Canada M8Z 9Z9. | 

Circle No 447 


The T90. 


A very special relay. 


For nearest sales office, call 1-800-255-2550. 


Potter & Brumfield A Siemens Company 
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VME Bus reference 
covers standards, products 


This 6-pg designer’s guide details | 


VME Bus systems and standards 
along with selection criteria for 
both hardware and software prod- 
ucts. It includes a summary of such 
typical VME Bus products as pro- 
cessors, memories, I/O devices, 
mass-storage units, and a variety of 
other parts. It also contains a 1-pg 
VME Bus primer. 

Plessey Microsystems Inc, 1 
Blue Hill Plaza, Pearl River, NY 
10965. 

Circle No 401 


Catalog highlights 
DEC-compatible products 


Covering Q Bus-, Unibus-, Micro- 
VAX-, and VAX-compatible prod- 
ucts, this catalog provides product 
prices, photographs, and operation- 
al/functional descriptions. The cata- 
log describes advances in communi- 
cations processing, multiplexing 
and data transmission, ultrahigh- 
speed mass-storage, and other 
memory-device controllers and sub- 
systems. The book also covers the 
manufacturer’s traditional product 
line of peripheral-device controllers, 
communications interfaces, general- 
purpose and foundation modules, in- 
terprocessor links, and _ bus 
switches. 
MDB Systems Inc, 1995 N Bata- 
via St, Orange, CA 92665. 
Circle No 402 


Source book covers 
technology and standards 


The Data Communications Source 
Book, a reference work in loose-leaf 
format with quarterly updates, cov- 
ers all major aspects of data commu- 
nications. The early chapters pres- 
ent the latest information on the 
legal and regulatory environment of 
data communications, a summary of 
the standards-making organizations 
in the USA and overseas, and expla- 
nations of the domestic and interna- 
tional standards these organizations 
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have issued. Later chapters cover 
both hardware and software aspects 
of fiber-optics systems, networks, 
satellite systems, videotex systems, 
modems, terminals, multiplexers 
and concentrators, integrated voice/ 
data equipment, and facsimile 
equipment. A chapter on network 
security discusses security prob- 
lems in general, the data-encryption 
standard, andencryption/decryp- 
tion products. 
The Merritt Company, Box 955, 
Santa Monica, CA 90406. 
Circle No 403 


Engineering 


Reanrce 
Directory 


Directory surveys 
tools for IBM PC 


The 182-pg Personal Engineering 
Resource Directory provides brief 
specifications of engineering tools 
that operate with the IBM PC, 
PC/XT, and PC/AT, and are mostly 
(but not exclusively) compatible 
with Lotus data-analysis tools. In 
addition to a section covering data- 
acquisition hardware and software, 
the directory has sections that list 
CAD/CAM software packages, geo- 
logical and petrochemical packages, 
spreadsheet auditors, and statistical 
packages. The final 30 pages lists 
institutes that offer training for the 
manufacturer’s products. Also in- 
cluded is a bibliography of books on 
those products and magazine 
articles relating to unusual applica- 
tions of 1-2-3 and Symphony. 
Lotus Development Corp, 55 
Cambridge Pkwy, Cambridge, MA 
02142. 
Circle No 406 


Bus products described 


Containing short descriptions of 
more than 60 STD Bus and VME 
Bus wC boards, this industrial-con- 
trol products catalog also covers 
support software, firmware, and 
hardware. The products, based on 
Z80, 8085, 68000, and 68008 wPs, 
include single-board computers, 
CPUs, memory devices, and I/O and 
communications devices. Also cov- 
ered is the manufacturer’s family of 
EPROM emulator/programmers. 
You can use the products in process- 
and industrial-control applications, 
ATE, and data-acquisition systems. 
Micro-Link Corp, 14602 N US 

Hwy 31, Carmel, IN 46082. 
Circle No 407 


MIL-STD-1553 

interface explored 

This preliminary data sheet covers 
the manufacturer’s MIL-STD- 
1553B remote-terminal interface, 
the UTI 1553B RTI. Through text, 
tables, and diagrams, the 20-pg 
publication covers interface fea- 
tures, electrical characteristics, the 
interface architecture, and a pinout 
description. It also includes sections 
on general information, transparent 
memory access, and the control reg- 
ister. In addition, it provides timing 
diagrams and outline diagrams. The 
pamphlet is 3-hole punched for 
loose-leaf filing. 

United Technologies Microelec- 
tronics Ctr, 1575 Garden of the 
Gods Rd, Colorado Springs, CO 
80907. 

Circle No 408 


VME Bus packaging 
highlighted 

VMEbus Packaging and Intercon- 
nections is a 20-pg book that helps 
you advance VME Bus systems 
from logic and circuit design to the 
finished product. The book begins 
with an overview of VME Bus char- 
acteristics, features, and standards, 
and goes on to explain interconnec- 
tion and packaging considerations 
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and alternatives in terms of system 
performance. The book includes 
specs for card cages, backplanes, 
VME interconnect boards, and 
wire-wrapped circuit boards, as 
well as extender cards and accesso- 
ries. Also covered are the manufac- 
turer’s engineering and manufac- 
turing support services. 
Hybricon Corp, 410 Great Rd, 
Littleton, MA 01460. 
Circle No 409 


Brochure covers 
MIL-STD-1553 products 


This 12-pg, 4-color brochure sum- 
marizes the company’s products for 
the MIL-STD-1553 data bus. 
Among the products are bus con- 
trollers, remote terminal units, and 
bus monitors on industry-standard 
VME Bus, Unibus, and Multibus 
cards. Also presented are hybrid 
devices in 2X2-in. packages and 
building-block hybrids that let you 


DID 


produce any -1553 configuration. 
The manufacturer’s test equipment, 
including a data-bus exerciser and a 
benchtop tester, are also covered. 
ILC Data Devices Corp, 105 Wil- 
bur Pl, Bohemia, NY 11716. 
Circle No 410 


Guide supplies information 
for custom peripheral cards 
This 48-pg catalog and design guide 
provides data sheets and technical 


Tha 
KNOW? 


You can obtain 
EDN designer’s guides to 
semicustom integrated 


circuits, CMOS ICs, and 


innovative linear circuits. 
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specifications for all microcomput- 
ers, memories, interface cards, ac- 
cessories, and complete develop- 
ment systems based on the 
manufacturer’s proprietary OEM 
bus, which was designed for indus- 
trial control, data acquisition, test 
and measurement, and environmen- 
tal engineering. A 22-pg design | 
guide describes the physical charac- 
teristics of the cards and the electri- 
cal characteristics of the OEM bus; 
these features benefit designers 
who require application information 
or wish to build custom peripheral 
interfaces. 
Octagon Systems Corp, 6510 W 
9ist Ave, Westminster, CO 80030. 
Circle No 405 


Manual offers user guides 

to software products 

A comprehensive design-software 
manual suits both users and pro- 
spective users of the manufacturer’s 


The T90. 


A very special relay. 
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Zyp design system. The 760-pg 
book offers user guides on 10 of the 
manufacturer’s Zyp software prod- 
ucts. The book also includes refer- 
ence manuals on four Zyp pro- 
grams. You must request the book 
on company letterhead. 
Zymos Corp, 477 N Mathilda 
Ave, Sunnyvale, CA 94086. 
INQUIRE DIRECT 


Guide aids 
in network planning 


This planning and _ international- 
standards guide aids designers who 
use the manufacturer’s local- and 
wide-area network products. The 
guide features planning information 
on Primenet, a distributed net- 
working facility that provides local- 
and wide-area networking for all of 
the company’s systems. Also 
provided is information on Ringnet, 
a local-area network, and guidelines 
on international LAN standards. 


The 16-pg guide is illustrated with 
schematics and charts. 

Prime Computer Inc, Sales 
Leads Group, M/S 15-60, Prime 
Park, Natick, MA 01760. 

Circle No 411 


Handbook features PC-based 
data-acquisition products 


The data-acquisition and instrumen- 
tation special edition of The IBM 
PC Enhancement Handbook for 
Scientists and Engineers includes 
tutorial information and descrip- 
tions of products and systems for 
data acquisition, instrumentation 
control, and process control based 
on the IBM PC, PC/XT, and PC/AT. 
The instrumentation section of the 
handbook covers such topics as con- 
trolling instruments through use of 
the IEEE-488 bus or through serial 
communications (RS-232C, -422, 
and -485). It also provides descrip- 
tions of hardware and software 


products that allow you to convert 
the IBM PC to various laboratory 
instruments. The data-acquisitions 
section of the handbook includes in- 
formation on systems and compo- 
nents for both local and remote ap- 
plications. $9.95. 
CyberResearch Inc, Box 9565, 
New Haven, CT 065386. 
INQUIRE DIRECT 


App note for 
telecommunications design 
Containing 24 pages, this applica- 
tion note presents various imple- 
mentations for the G65SC150 com- 
munications terminal unit, including 
DTMF dialing, dial-pulse signaling, 
0- to 600-baud modems, UARTs, 
and keyboard scan. The note fea- 
tures a 300-baud modem application 
and provides detailed programs and 
diagrams that illustrate the unit’s 
telecommunications-design capabili- 
ty. It also offers design suggestions 


You Don’t Need a Thousand Words 
When You Have a Picture Like This! 


The image quality 


demonstrated here is re- 
quired by your customers... 
and will be appreciated! They 
expect THE BEST from original 
equipment manufacturers. 
You can provide it! While 
other video monitor venders 
claim, '‘about 100 + MHZ” 
video bandwiadth,* Video 
Monitors, inc. provides it! 
While other vendors claim, 
"full gray-scale color capabili- 
ty,’’ VMI delivers it! 


And if your customers or 
you need semi-custom or 
custom designs, VMI can pro- 
vide this service. These are 
just a few of the reasons why 
Video Monitors, Inc. should be 
your supplier of very high 
resolution monitors. 


Large Image Area 


3933 North White Avenue 
Eau Claire, Wisconsin 54703 
(715) 834-7785 


Unretouched photograph 
*3.5 NS max. rise & fail time measured at CRT cathode. 
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for using the G65SC150 as a clock 
oscillator and as a reset circuit, as 
well as for external memory opera- 
tion, bus expansion, and operation 
in special low-power modes. It pro- 
vides a functional system (the 
G65DS-150 evaluation board) that 
you can fabricate to evaluate the 
programs offered. 

GTE Microcircuits, Marketing 
Services, 2000 W 14th St, Tempe, 
AZ 85281. 

Circle No 412 


WinSystems, Inc. 


S30) Bus Short Porm Catihw 


Catalog highlights 
STD Bus products 


This 12-pg short-form catalog gives 
the principal specifications of the 
manufacturer’s single-board com- 
puters, memory boards, I/O boards, 
and card racks for the STD Bus, 
grouped into two categories: TTL/ 
NMOS products (MCM Series), and 
CMOS products (LPM Series). The 
catalog lists more than 150 products 
that can directly replace corre- 
sponding products from Mostek, 
Pro-Log, Intersil, and other manu- 
facturers. 
WinSystems Inc, Box 121361, 
Arlington, TX 76012. 
Circle No 404 


Brochure introduces 
CAMAC specifications 
This 16-pg pamphlet is intended to 


familiarize the reader’ with 
CAMAC, the IEEE-583 interna- 
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tional standard for computer auto- 
mated measurement and control. 
Suitable as an introduction to the 
standard’s basic specifications, the 
brochure describes the functions of 
a CAMAC module, create, and crate 
controller. It also covers serial- and 
parallel-highway modes of data 
transmission, distributed intelli- 
gence, and the in-crate Dataway 


communication flow between pro- 
cess modules and crate controller. 
Charts and diagrams complement 
the text. 
KineticSystems Corp, 11 Mary- 
knoll Dr, Lockport, IL 60441. 
Circle No 415 


Latest Cathode Ray Tube Designs For 
Air Traffic Control Displays 


Thomas Electronics is now producing 22-inch metal cone CRIT’s employing 
new metal-to-glass sealing technology in our Clyde, New York facility. 
Tubes are being manufactured for civil and military air traffic control displays 
for both new and replacement systems. Also available for 
air traffic control display are the 16-inch and 23-inch all glass CRTs. 

For the new bright tower display system, Thomas Electronics is now producing 
a high brilliance, high resolution 16-inch tube employing a bonded narrow 
band pass filter for maximum contrast enhancement. 

All sizes, including the 16”, 22” amd 23” types can be provided with 
multi-color voltage penetration screens. 

Specifications, drawings and our full color catalog is available upon request. 


THOMAS ELECTRONICS 


100 Riverview Drive, Wayne, NJ 07470 / 201-696-5200 
TELEX: 310-685-3326 / FACSIMILE: 201-696-8298 
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Annitsu 
Presents 
Spectrum 
Analysis 
Thats 
Simply 
Unforgettable 


NMS710C Spectrum 
Analyzer 

No more writing down results. 
No more sketching waveforms 
on paper. No more grease 
pencil graphics on the CRT grid. 
Why? 

Because Anritsu’s new MS710- 
series Spectrum Analyzers 
actually remember display 
screens for you — up to nine of 
them, in fact. Each one complete 
with waveforms and comprehen- 
sive alohanumeric information 
such as frequency, level, etc. 
Each one ready for recall to the 
CRT at the push of a button. 
Check and recheck, contrast 
one with another, even compare 


Spectrum Analyzer 
10kKHZz~30MHz, 
100kKHzZ~23GHz 
100kKHz~23GHz 
100kHz~23GHz 
100kKHz~23GHz 


MS710C 


MS710D 
MS710E 
MS710F 


Frequency Range 
30kHz 18~140GHz 


18~140GHz 
SOT 


the current real-time waveform to 
a standard in memory. It’s like 
having a file of waveform infor- 
mation always at your fingertips. 
Frequency range is wide, too; 

for instance, our new MS710C 
covers the range from 10kKHz to 
23GHz (or up to 140GHz with an 
external mixer). It offers signal 
search functions, along with an 
ergonomic front panel that puts 
every control right where it’s 
needed. A special display lists 
key functions right on the screen: 
it's virtually a built-in operator's 
manua!! 

Can't get the MS710C out of 
your mind? Contact Anritsu 

for further details. 


Frequency Range 
with External Mixer 


age 


Frequency Stability 
(6.5GHz) 


1MHz _ 


WE'RE ON THE MOVE. WORLDWIDE. 


ANRITSU CORPORATION 10-27, Minamiazabu 5-chome, Minato-ku, Tokyo 106, Japan Phone: 03-446-1111 Telex: 0-242-2353 ANRITU J ANRITSU AMERICA, INC. 15 Thornton Road, Oakland, NJ 07436, 
U.S.A. Phone: (201) 337-1111 Sales & Service 1-800-255-7234 Telex: 642-141 ANRITSU OKLD ANRITSU EUROPE LIMITED Thistle Road, Windmill Trading Estate, Luton, Beds, LU1 3XJ, U.K. Phone: 
(STD0582)418853 Telex: 826750 ANRSEU G ANRITSU ELEKTRONIK GmbH Uhlanastrasse 9, 4000 Dusseldorf 1, F.R. Germany Phone: (0211) 682424 Telex: 8584904 ANRITSU ELETRONICA S.A. Av. 
Passos, 91-Sobrelojas 204/205-Centro, 20.051-Rio de Janeiro-RuJ, Brasil Phone: 221-6086, 224-9448 Telex: 2131704 ANBR 
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Thermal analysis explored 


Reviewing applications of thermal 
analysis in the electronics industry, 
this 20-pg report describes state-of- 
the-art thermal-analysis techniques 
and shows how you can use the data 
derived from such analyses to char- 
acterize and evaluate electronic ma- 
terials. Tables summarize the most 
commonly used techniques and their 
applications. The text details these 
applications, which include pc 
boards, encapsulants, and optical fi- 
bers. Among the remaining applica- 
tions are insulating materials, sol- 
der, liquid erystals, and 
piezoelectric materials. Graphs plot 
thermal-analyses results. Thermal- 
analysis instrumentation is also cov- 
ered. 

Du Pont Co, Instrument Sys- 
tems, Concord Plaza, Quillen Bldg, 
Wilmington, DE 19898. 

Circle No 416 


Paper describes how to 
convert excess noise 


A Noise Nomograph will help you 
convert excess noise ratio (ENR) 
and w»V V Hz to power densities and 
voltages across a specific load im- 
pedance. The paper details how you 
can express the output of a noise 
source in different ways, depending 
on system and system frequency. 
Various examples are included. 
Micronetics Inc, 36 Oak St, Nor- 
wood, NJ 07648. 
Circle No 417 


Brochure describes 
distributed-control system 
This 12-pg full-color brochure intro- 
duces the Icon/1000, a distributed- 
control system for batch and contin- 
uous-control applications. Among 
the features described are the sys- 
tem’s computer-aided pro- 
cess-engineering (CAPE) software. 
According to the manufacturer, 
CAPE provides an icon-graphics en- 
vironment that permits a complex 
process application to be configured 
without conventional computer-lan- 
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guage programming. 

Data Acquisition Systems Inc, 
349 Congress St, Boston, MA 
02210. : 

| Circle No 419 


How to use PCs for 
computer instrumentation 


The Handbook of Personal Comput- 
er Instrumentation contains almost 
200 pages and includes a tutorial 
section that describes the principles 
of using personal-computer instru- 
mentation equipment for data-ac- 
quisition, automated-testing, and 
measurement and control applica- 
tions. An applications section pro- 
vides diagrams and interfacing in- 
formation for a wide variety of 
applications, and a software section 
lists and briefly describes a large 
number of software packages for 
instrumentation and analysis. The 
final sections provide guidelines on 
how to configure system and techni- 
eal specifications for some specific 
personal-computer-instrumentation 
hardware and software. $9.95 (or 
free if you request it on your compa- 
ny’s letterhead). 
Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. 
INQUIRE DIRECT 


Circuit simulator described 


Highlighting the capabilities of the 
Lasar Version 6 simulator, 
28-pg color brochure describes how 
the system unites VLSI design ver- 
ification and test-program genera- 
tion in a common programming en- 
vironment. The brochure covers use 
of the simulator for applications in 


this 


the design and testing of VLSI cir- 
cuits and pc boards. It details sys- 
tem features, including advanced 
modeling tools (and a library of de- 
vice models), the ability to simulate 
15 logic states, the ability to per- 
form true worst-case timing analy- 
sis, software links that integrate 
Lasar with commercial CAE tools, 
and the ability to model test-system 
attributes. 
Teradyne Inc, 25 Drydock Ave, 
Boston, MA 02210. 
Circle No 420 


Color booklet details 
digital multimeters 


This 8-pg color brochure covers Se- 
ries 20 industrial-strength digital 
multimeters. The brochure explains 
the design and construction of the 
instruments. It also includes infor- 
mation on typical applications, a 
specification table, and a listing of 
accessories for the meters. 
John Fluke Mfg Co Inc, Box 
C9090, Everett, WA 98206. | 
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Users’ report covers plotters 


This users’ report details specific 
applications of the manufacturer’s 
electrostatic color and monochrome 
plotters, interfaces, and controllers. 
The booklet contains seven sections, 
categorized according to applica- 
tion: scientific/engineering, electri- 
eal, mechanical, architectural, engi- 
neering and construction, mapping, 
and geophysical and business graph- 
ics. In each section, users describe 
system features; accompanying pho- 
tos and output samples are included. 
Versatec, 2710 Walsh Ave, Santa 

Clara, CA 95051. 
Circle No 421 
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LITERATURE: PRODUCTS FROM EUROPE 


Guide offers protection 
against EMP radiation 


EMP Protection Systems outlines 
the nature of the electromagnetic 
pulse generated during a nuclear 
detonation and its likely effect on 
electronic circuitry. It examines 
methods of protection, including the 
provision of Faraday cage enclo- 
sures, transient suppression circuit- 
ry, and optically coupled data links, 
as well as methods of testing their 
effectiveness. The 12-pg booklet 
also describes a range of products 
and test facilities that you can use to 
develop an effective EMP protec- 
tion system. 

Belling Lee Intec Ltd, 540 Great 
Cambridge Rd, Enfield EN1 3QW, 
UK. 
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Guide to semiconductors 


This 76-page catalog, Semiconduc- 
tor Summary 1986, describes a 
range of VLSI devices, including 
single-chip microcontrollers, DSP 
devices, and special-purpose ICs for 
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digital TV-signal processing, radio, 
and TV-signal reception. It also de- 
scribes telephone, electronic-clock, 
and automotive applications. List- 
ings contain parameters in tabular 
form, including those for the compa- 
ny’s ranges of stabilizer diodes, volt- 
age regulators, bipolar and VMOS 
transistors, silicon diodes, as well as 
Schottky, varicap tuning, band- 


switching, and zener diodes. 
ITT Intermetall, Box 840, 7800 
Freiburg, West Germany. 
Circle No 425 


te ee 
Catalog lists test and 
measurement equipment 


Covering the company’s entire 
range of test equipment, the Test 
and Measurement Catalog provides 
data-sheet information on oscillo- 
scopes, waveform analyzers, devel- 
opment and test systems, logic ana- 
lyzers, microcomputer development 
systems, recorders,- multimeters, 
and voltmeters. Other equipment 
covered includes low- and high-fre- 
quency generators, audio and video 
service equipment, counters and 
timer/counters, pulse generators, 
TV measuring equipment, micro- 
wave equipment, data-logging 
equipment, and power supplies. An 
additional chapter deals with the 
measurement of mechanical quanti- 
ties. 

Philips, Industrial & Electro- 
Acoustic Systems Div, Test and 
Measurement Dept, Building TQ 
ITI-4, 5600 MD Eindhoven, The 
Netherlands. 
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TRIAC APPLICATIONS 


Designer’s guide 
outlines use of triacs 
The 184-page Triac Applications 
manual contains 18 chapters, sever- 
al of which describe practical appli- 
cations of triacs for lamp dimmers, 
solid-state relays, inductive load 
switching, motor control, and ener- 
gy conversion. The manual details 
the parameters you must consider 
when choosing a triac for a particu- 
lar application and describes meth- 
ods of protecting the triac and its 
control circuitry from overvoltage 
conditions on the ac supply. Other 
chapters deal with uP control of 
triac triggering, thermal resis- 
tance, mechanical assembly consid- 
erations, and triac reliability. 

Thomson Semiconductors, 43 
Avenue de |’Europe, 78140 Velizy, 
France. 
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Choosing transistors, diodes 


The Selection Guide to Transistors 
and Diodes indexes devices by type 
number and application. It details 
small-signal, switching, pin, tuning, 
GaAsP reference, zener, suppres- 
sor, and rectifier diodes. Transis- 
tors described include audio-fre- 
quency and general-purpose types; 
HF, broadband and video transis- 
tors; dual-gate MOSFETs; and dual- 
gate GaAs MESFETs. Transistor 
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sections also cover power types for 
audio-frequency, switching, high- 
voltage, and high-reverse-voltage 
applications. The 38-pg booklet 
gives package information for all 
devices; manufacturer cross-refer- 
ence charts are included for power 
and video transistors and diodes in 
sinter-glass packages. 

Telefunken Electronic, Box 
1109, D-7100 Heilbronn, West 
Germany. | 
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Catalog of industrial-control 
measurement equipment 


Available in English- or German- 
language versions, the 78-page 
Mess- und Regelungstechnik (Mea- 
surement and Control) catalog in- 
cludes ranges of industrial indica- 
tors, process controllers, and test 
and measurement equipment. In- 
dustrial-control and -monitoring 


- products include analog and digital 


panel meters, chart recorders, sig- 
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nal-conditioning modules, a modular 
wP-based process controller, and 
regulators for a wide variety of pro- 
cess parameters. The test and mea- 
surement section describes analog 
and digital multimeters, meters for 
a variety of specialized physical pa- 
rameters, oscilloscopes, logic ana- 
lyzers, transient recorders, plot- 
ters, and pen recorders. 
BBC-Mettrawatt/Goerz, Box 
1333, 8500 Nuremberg 50, West 
Germany. 
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Compendium of 
measuring equipment 


Available in English, German, or 
French versions, this 468-page cata- 
log of measuring equipment has 
chapters of data-sheet information 
on AF and RF signal generators, 
radio test assemblies, sweep gene- 
rators/testers, network analyzers, 
logic test equipment, voltmeters, 
and power meters. Further chap- 
ters detail radio-transmission test 
equipment, oscilloscopes, X-Y and 
Y-T recorders, acoustic test equip- 
ment, terminations and attenua- 
tors, frequency- and time-standard 
systems, and power supplies. A spe- 
cial section deals with automated 
testing. 

Rohde & Schwarz GmbH & Co 
KG, Postfach 801469, 8000 Munich 
80, West Germany. 
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Guide to telecomm ICs 


ICs for Telecommunications is a 47- 
page brochure detailing a range of 
ICs for use in telephone sets, tele- 
phone exchanges, and ISDN net- 
works. Telephone-set ICs described 
include devices for simple analog 
handsets and for microcontroller- 
based feature phones. The section 
on telephone-exchange ICs de- 
scribes an interface between analog 
subscriber lines and a digital tele- 
phone exchange using the PE B2060 
signal-processor codec filter and the 
PEB2050/51 peripheral-board con- 


troller. It also covers telephone 
channel routing, PCM-signal frame- 
alignment ICs, and advance infor- 
mation on interface and control ICs 
for ISDN networks. A final section 
details the company’s ECL- and 
TTL-compatible gate-array family. 
Siemens AG, Zentralstelle ftir In- 
formation, Postfach 103, 8000 Mu- 

nich 1, West Germany. 
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Catalog of hardware 
and interconnect components 


The 480-page Electronics Hand- 
book combines the products of the 
company’s electronics-packaging, 
circuit-board, and connector divi- 
sions into one publication. The 14 
sections deal with circuit boards, 
wiring systems, power supplies, wP 
support hardware products, Eur- 
ocard subrack systems, metal and 
plastic enclosures, and a variety of 
connector systems. A final section 
covers the company’s custom sys- 
tems and subassembly services. The 
book includes full ordering informa- 
tion, material specifications, and 
available options. 

Bicc-Vero Electronics Ltd, Flan- 
ders Road, Hedge End, Southamp- 
ton SO3 3LG, UK. 
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2,000 sharper-than-ever characters 
ail on a portable LCD display. 


Toshiba’s newest LCD modules give you 640 x 200 dot displays ina 
choice of two viewing sizes. One is approximately the size of a magazine, 
and the other about half that size. 

Both sizes put an enormous amount of information on view... . an 
array of 80 characters x 25 lines. But still bulk and power consumption 
are at a minimum. Battery powered, these slim modules interface with 
various systems through LCD controller without renewing software. 

Toshiba’s advanced technology has also eliminated surface reflection 
and developed a sharper contrast which gives a brighter and easier to 
read viewing screen. And for low light or dark viewing an optional 
backlightable LCD is available. 

These versatile LCDs are ideally suited for applications as displays for 
personal computers, POS terminals, portable = : 
word processors and other display terminals. 
You can also look to Toshiba with confidence 
for a wide range of 
sizes and display 
Capacity to suit your 
LCD requirements. 


TLC-363 , “TLC-402 


TOSHIB 


Specifications 
ENT Picea ea 


Display 


TLC-402 TLC-363B 


Dot Format 


Overall Dimensions 274.8 X 240.6 X17.0 | 275.0X126.0 x15.0 
(W X H X D) mm mm 


Maximum Ratings 


Storage Temperature -20°~ 70°C -20° ~ 70°C 


Typical Characteristics (25°C) : 
Response |TurnON |  — 300ms_ 
Time 


Design and specifications are subject to change without notice. 


Toshiba America, Inc.: Electronic Components Business Sector: Head Office: 2692 Dow Avenue, Tustin, CA 92680, U.S.A. Tel. (714) 832-6300 


Chicago Office: 1101 A Lake Cook Road, Deerfield, IL 60015, U.S.A. Tel. (312) 945-1500 


Toshiba Europa (I.E.) GmbH: Electronic Components Div.: Hammer Landstrasse 115, 4040 Neuss 1, F.R. Germany Tel. (02101) 1580 


Toshiba (UK) Ltd.: Electronic Components Div.: Toshiba House, Frimley Road, Frimley, 


Camberley, Surrey GU 165JJ, England Tel. 0276 62222 


Toshiba Electronics Scandinavia AB: Vasagatan 3, 5 TR S-11120 Stockholm, Sweden Tel. 08-145600 


__ PRODUCT MAR 


This advertising is for new and current products. 


Please circle Reader Service number 


for additional information from manufacturers. 


TOKEN RING LOCAL AREA NETWORKS 
BUS COUPLING TRANSFORMERS 


AIE Magnetics introduces a series of pulse trans- 
formers designed for bus coupling of differential 
Manchester encoded data in the frequency range of 
1 to 4 MHz to a 150 ohm shielded pair bus, in con- 
formance to IEEE Standard 802.5 for both transmit- 
ted and received signals. Sufficient ET is provided to 
accommodate the longer pulse widths of the J and K 
non-data codes as well as the phantom loop current 
of 2ma. 
AIE Magnetics 
701 Murfreesboro Road, Nashville, Tennessee 37210 
615/244-9024 
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Quelo® 68000 Dvelpen 
oy ools 


Quelo Assembler Packages are Motorola compatible. 
Each package includes a macro assembler, linker/ 
locator, object librarian, utilities for producing 
ROMable code, extensive indexed typeset manuals 
and produces S-records, Intel hex, extended TEK hex, 
UNIX COFF and symbol cross references. Portable 
source written in “C”’ is available. It has been ported to 
a variety of mainframes and minis including VAX. 


68020 Assembler Package 
For CP/M-86, -68K and MS/PC-DOS ........ $ 750 


68000/68010 Assembler Package 
For CP/M-80, -86, -68K and MS/PC-DOS .... .$ 595 


68000 “‘C” Cross Compiler 
For MS/PC-DOS by Lattice, Inc. 


With Quelo 68000/68010 Assembler Package $1095 
With Quelo 68020 Assembler Package ...... $1250 
Call Patrick Adams today: Quelo, inc. 

2464 33rd W. Suite #173 
Seattle, WA USA 98199 
Phone 206/285-2528 
COD, Visa, MasterCard Telex 910-333-8171 


Boa Gn, ao a TERS Se SR te ee en ee 
Trademarks: CP/M, Digital Research; MS, Microsoft Corporation; Quelo, 
Quelo, Inc. 
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MINIATURE DIGITAL PANEL METERS 
These 3 1/2 digit LCD or LED MICRO - DPM'’s offer 
the following features: 
e +200mV, +2V, 

+ 20VDC input ranges 


¢ High Performance 
e Surface Mount Com- 


¢ Data ‘‘Hold’”’ Function ponent Technology 
¢ 0.1% accuracy e “Snap Action” bezel 
¢ 1000 Mohm input mounting 
impedance ¢ Low Cost: From 

e Auto zeroing $54.00 singles 
e 500,000 Hr MTBF 

ALL MODELS IN STOCK 

ANSCULIEX 


440 Myles Standish Blvd., Taunton, MA 02780 
(617) 267-0800, TLX: 240713 
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NEW EPROM PROGRAMMER 


The EP-1 is a great value, here’s why: 


e IBM PC Software Included or RS-232 to any computer 

e ASCII Command driven operation; All intelligence in unit 

e Beet Programs, Copies over 150 types from 2716 to 

¢ Optional Intel microcontroller programming head 

e Menu-driven Chip Selection; No Personality Modules 

e Fast, Slow, Quick-Pulse Programming Algorithms 

e Intel (8080 & 8086), Motorola, Tekhex, Straight Hex Files 

e Splits Files by Base Address and Odd/Even (16 bit 
systems) 

e Gold Textool ZIF IC socket » Full One-Year Warranty 


¢ Generate & Set Checksums ¢ 5,12.5,21,25V Programming 


e Over-Current Protection 
e 8 Baud Rates 300 to 38,400 


BP Microsystems 
5325 Glenmont, Suite E, Houston, TX 77081 
(800)225-2102 (713)667-1636 
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e U.V. Erasers From $34.95 


To advertise in Product Mart, call Joanne Dorian, 212/576-8015 


EE/EPROM PROGRAMMER...with 
Eraser...the ‘‘BEST’’ for $1295.° 


@ RAM 512K, upgradeable to 2048K 
@ Programs 2716 to 271024, upgradeable 


@ MOS, CMOS, 40-pin micro P’s, no adapters © | 


@ Programs virtually all mfg’s, 220+ devices - 
@ Time-saving quick-pulse & Int. algorithms | 

@ Complete stand-alone editing, 16-char. display 
@ RS-232 Remote control, translation formats 


Optional IBM-PC/AT menu-driven S.W. 


*SPECIAL INTRODUCTORY PRICE 
PHONE 201-493-2420 
DIGELEC, Inc., 1602 Lawrence, Ocean, NJ 07712 


Hi Also mfg of LOGIC, GANG, OEM, PC Board, _ 


& UNIVERSAL PROGRAMMERS 
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Qualstar’s low-cost streaming 12” tape 
drives provide full 1600/3200 BPI 
capability in a package that is perfect 
for today’s desk-top and desk-side 
market. Both 7” and 10 12” units 

are available. Interfaces include 
Cipher/Pertec, SCSI, and IBM-PC. 


For more information, call us today. 


[JUALS TAR, 


9015 Eton Ave., Canoga Park, CA 91304 | 
Telephone: (818) 882-5822 


DIGELEC Model 824 ———_ 


9-Track Tape Drives 
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Protect Your Power 


Surge Protectors 


6809 


EPROM, tealtime ciock, watchdog: 
45° x 6.5” PCB as 
EXPANSION MODULES: RAM, EPROM, CMOS RAM/ 
battery, analog I/O, serial 1/O, parallel 1/O, counter/ 
timer, IEEE-488, EPROM programmer, floppy disks, 
cassette, breadboard, keyboard/displiay. 
Tel: (07) 201-0175 Fax: (07) 282-0935 


Wintek Corp, 
LA 4804 South Street 
Lafayette, IN 47904 
800-742-6809 
Telex: 71520 YUNLOON 
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Inrush current suppressing devices 


specially designed for switching 
power supplies. 


UPPERMOST 
‘ Electronic Industries Co., Ltd. 


59, Wen Hua Road, Kaohsiung, Taiwan, R.O.C 


IBM PC to HP 
file interchange !!! 


¥. 


1. PCLIF (Rev 2.5) - New release of 
the software utility that allows VME/SCSI > < 
the transfer of files between an HOST ADAPTER: 


IBM PC and HP computers using 

floppy disks. 

e 5.25" transfers don't require 
any additional hardware ! 

e 3.5" disk transfers require 
an ISS FDD35 drive system. 

@ runs on the IBM PC, XT, AT 
and the HP Vectra. 

2. FDD35 - An external 3.5" DS/DD 
floppy disk drive system for the 
IBM PC and XT. 

@ easy connect to IBM PC disk 

drive controller. 

@e can be used by DOS and PCLIF. 


AVME-1686-XXX 


SCSI BUS INTERFACE ; 

e Full SCS! Bus implementation - ANSI X3T9.2 Rev. 17-B 

¢ SCSI 1/0 Section based on the NCR 5385E/5386 Protocol Controller 

e Asynchronous Data transfer > 1.5 MB/sec - Synchronous 
> 3.0 MB/sec 

e Single-ended Drivers and Receivers to the SCS! Bus 

ON-BOARD DUAL PORT MEMORY 

e From 16 to 256 KBytes of Static Read/Write ia ed) 

¢ On-board DMA Logic for Transfers to/from the SCSI Bus 

VMEBUS INTERFACE 

¢ A 16 to 256 Kbyte Memory Block for Accessing the Dual Port 
Memory 

¢ A 64 Byte Memory Block for Accessing the Control/Status 
Registers 

e Vectored Interrupts Generated on Various SCSI Bus Conditions 


INNOVATIVE SOFTWARE SYSTEMS 

1611-D Crenshaw Blvd. Suite 122 

Torrance, CA 968599 
(213) 544-2465 


applied control concepts, inc. 


6589 no. sidney place glendale, wisconsin 53209 
i telephone 414/351-2550 
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CY232 NETWORK CONTROLLER 
AND PARALLEL-SERIAL INTERFACE 


will connect any RS232 CRT or computer 
to any 8-bit parallel TTL I/O port 
and works with one port or 
up to 255 parallel ports 
in several network 
configurations. 


ELIMINATE DECOUPLING CAPACITORS 


CAP-8 ELORE COMPONENTS INC 


CAP-BUS® CAPACITOR/BUS BAR 
Eliminate the decoupling capacitors and the 
power and ground traces from your PCB for 
more reliability. CAP-BUS® has a distributed 
capacitance of .05 micro-farads per lin. in.,.at 
50 VDC with low inductance and low im- 
pedance. The capacitor and the bus bar have 
been joined together for CAP-BUS®: a more 
efficient capacitive decoupled power dis- 
tribution system, increasing IC density ona 
two sided board. 


ASCII, 
Binary, and 
ASCII-hex modes 
of operation for = 
maximum flexibility 

$75 ea. ($30/100) 

Prototyping board available. 


Cybernetic Micro Systems 
P.O. Box 3000, San Gregorio, CA 94074 


(415) 726-3000 Telex: 171-135 attn: Cybernetic 


ELDRE COMPONENTS, INC. 1500 Jefferson Rd. 
Rochester. NY 14623 
(716) 427-7280 
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WyjcC ROSS-8 


MAYBE THE ONLY DEVELOPMENT 
SOFTWARE YOU'LL EVER NEED 


5 


e Table based 8 bit cross-assembler 


® Tables/Source files included for: 


1802 6502 8048 COP400 
3870 6801 8051 Z8 
8096 6805 8085 Z80 


® Modify/Create tables for most 8 bit micros 
Create your own instruction sets 


e INTEL, MOTOROLA, TEKTRONIX output formats 
¢ Use with any EPROM programmer 
© 36 page manual, full instructions 


e Available in the following disk formats: 


5” IBM-PC PC/MS-DOS 2.0 or greater, compatibles 
5” APPLE Il+/lle CP/M-80 (Softcard), compatibles 
8” SSSD CP/M-80 (Z80 only) 


$9995 us $12.995 CON 


Credit card orders: Include card no., name on card, expiry date, 
signature. Nova Scotia residents add 10% sales tax. 


Bp. 


fovercon) UNIVERSAL CROSS-ASSEMBLERS 


PO. BOX 384 BEDFORD NOVA SCOTIA 


eee au B4A 2X3. CANADA 
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MODULAR 
DATA ACQUISITION 


e For IBM & Compatibles 
e Flexible and Inexpensive 
e Money Back Guarantee 
e Free Technical Support 


Fast Delivery 
QUA TECH, INC. 


478 E. Exchange St. Akron OH 44304 
(216) 434-3154 TLX: 5101012726 
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ECL urto 200 MHZ 
TTL ur to 125 MHZ 


CLOCK 
OSCILLATORS 


| EM 1100A__— | TM 100A 
J EM 114A | TM 114A 
[| EM 144A | TM 144A 
| EM 145A | TM 1145A__| 


E 


8" x .5"x.26" | 8"x.5"x.2" | 


OSCILLATEK 


620 North Lindenwood Drive @ Olathe, Kansas 66062 
Phone: (913) 829-1777 @ TELEX: 437045 
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45 WATT TRIPLE OUTPUT DC-DC CONVERTER 


Integrated Circuits Inc. announces its model MT02812T which pro- 
vides both +5VDC at 2 amps and +12VDC at 208mA from a 
nominal 28VDC input. These 15 watt converters are hermetically 
sealed in metal packages that measure only 1.95” 1.35” 0.50” 
and provide typical efficiencies of 80% over the full input range 
of 16 to 40 VDC. Thick-film hybrid circuitry is used to provide 
extremely small size and highest reliability. This unique design 
employs high frequency switching techniques for optimum per- 
formance and features full input/output isolation through use of 
an opto-coupler in.the feedback loop. 

Additional features include short-circuit protection, an inter- 
nal ripple filter, and an inhibit input. Operating case temp. is —55°C 
to +85°C, with environmental screening available, as an option. 
The price is $286 (100 quantity) and delivery is stock to 30 days. 
integrated Circuits Inc., 10301 Willows Road, Redmond, WA 
omtoe (206) 882-3100, TWX 910-443-2302. 
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MULTIBUS: 


Your Time Has Come! 


The mMSBX-241™" ~~ - =} ~~ 
Multimodule is a a 
robust, precision Real- 
Time Clock/ Calendar 
in SBX format with on 
board battery backup. 


General Features: 

C] For high performance systems: 
no wait states or software overhead 

[J Attaches to all SBX and BLX compatible Multibus boards 

(] Programmable alarm clock and periodic interrupts 

CL] 12 or 24 hour time modes, in both BCD and binary format 

CJ Internal 100 year calendar with leap year compensation 

L] Selectable automatic Daylight Savings compensation 

_] Contains fifty bytes of general purpose non-volatile RAM 

(] RMX-86/286 drivers supplied on diskette 


For more information contact: 


Medinova Corporation 


Intelligent Systems Group 
244 West Court, Palatine, Illinois 60067 
Telephone (3 12) 934-4700 


Multibus, Multimodule TM Intel Corp. 
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Schematic Capture 


"49 


Now a complete design tool-for your IBM or compatible 
computer that includes everything you neéd to design, 
edit, and print electronic schematics. Compare these 
features‘and you will discover that OrCAD/SDT is the 
most powerful, complete, and cost effective schematic 
design tool available. 

e Full color & monochrome graphics. 

¢ Supports A through E size sheets. 

e Unlimited level hierarchy. 

¢ Powerful keyboard macros. 

¢ Automatic panning. 

¢ Part rotation & mirroring. 

¢ Utility programs for post processing. 

¢ Over 1600 library parts. 

¢ Supports the most common PC graphic 

boards, printers and plotters. 


BROCHURE and DEMO DISK — NO CHARGE! 


OrCAD Systems Corporation 
1049 S.W. Baseline Street Suite 500 
Hillsboro, Oregon 97123 


(503) 640-5007 
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SBX Fiber Optic 


Serial I/O 
Module 


FULLY COMPATIBLE. WITH INTEL MULTI: 
MODULES 351, 352 OR 354 
Ensures secure data transmission 
Allows up to 1.25 miles transmission distance 
Immune to electrical interference 
Provides electrical isolation between computer 
and peripherals 
e Will not cause RFI 
No previous fiber optic experience necessary! 
Easy installation—just plug it in! 
Write for more information— 
APPLIED CONCEPTS, INC. 
8950 Villa La Jolla Drive, Suite 1200 
La Jolla, CA 92037 
(619) 581-9329 


SNAP-MOUNT ALUMINUM 
"LYTIC CAPACITORS. 
Easy to install Type 80D capacitors are ideal as input 
and output filter capacitors in switched-mode power 
supplies. Snap-lock terminals for mounting on PW 
boards. Operate from — 40°C to + 85°C. For output 
requirements ratings from 6.3 VDC to 100 VDC. As 
input filter capacitors, 200 VDC and 250 VDC ratings. 
Write for Engineering Bulletin 3156A. 
Sprague Electric Co.., 
41 Hampden Road, P.O. Box 9102, 
Mansfield, MA 02048-9102. 
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NEVER BEFORE = AVAILABLE... 


e PIN-GRID-ARRAY TEST CLIPS 

e LCC/PCC TO DIP ADAPTORS 

e DIP (LOW PROFILE) TEST CLIPS 
e LCC/PCC TEST CLIPS 

e DIP TO PGA ADAPTORS 

e PGA BREADBOARD ADAPTORS 


TOROIDAL 
TRANSFORMERS 


ILP custom manufactures high quality Toroidal Power 
Transformers from 30VA to 625VA — with multiple 
primary and secondary windings as required. ILP provides 
custom design assistance, fast 10-day proto type service, 
and cost-effective OEM quantity pricing. ILP has more 
than 100 popular values available ‘‘off the shelf.’’ ILP also 
manufactures isolation transformers and audio output 


transformers. 
inc., 250 Wildcat Rd., 


Emulation Technology Inc. 
422 Ives Terrace 
Sunnyvale, CA 94087 


Contact ILP Manufacturi 415/960-0652 


Downsview, Ont. M3J 2N5 Telephone (416) 667-9914. 
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MICRODESIGNS uDxX-221™ | 


Four Functions / One Board 
The ultimate in versatility! Simplify your design proj- 
ect with the MICRODESIGNS SBX-QUAD. For the 
first time, integrating the four most universal expan- 
sion requirements on a single board: 


™@ Clock/Calendar @ 2 serial I/O channels 
@ 2K bytes CMOS @ Battery back-up 
RAM (8K optional) : 


Cost effective even if all functions aren't required, 
you re ready for future system expansion. 


SBX-QUAD comes complete with software, man- 
uals, and cable — further simplifying your task. 

* Quantity priced as low as $431.25 ($575, qty. 1), 
see, ~SBX-QUAD makes sense for almost any system. 


Another Gomer: solution from 


recrre ss 


Battery back-up 


QICHODESICNS 
1874 Forge Street, Tucker, GA 30084 


(404) 493-6318 
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8051 


8048 


SIMULATORS - CROSS ASSEMBLERS - PRO- 
GRAMMERS - SIM51 and SIM48 Software Simu- 
lators run on IBM-PC, CP/M-80, MS-DOS. 
Designed for validation & debugging application 
software. Simulation includes all on chip func- 
tions plus expansion chips. $250, one year FREE 
updates. Formats: PC-DOS 2.x DSDD, CP/M-80 
8” SSSD, many 5%” formats. Cross Assemblers 
and EPROM pgmrs also available. Logical 
Systems Corp. 6184 Teall Station, Syr., NY 13217 
(315) 478-0722 


locical Systems 
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CONTROL COMPUTER WITH BASIC - 
ONLY $345 


Versatile Z-80A data acquisition and control 
computer. Resident 16K Floating Point BASIC 
language for easy programming. Connect a 
CRT terminal, a 5V supply, and write pro- 
grams. The SYS-2Z includes: 12-bit A/D con- 
verter, digital I/O, lamp/relay drivers, EPROM 
programmer, RS-232C port, 8K RAM, ROM- 
mable code, Auto-run operation, and Debug 
Monitor. Expandable. Octagon Systems, 
6510 W. 91st Ave., Westminster, CO 80030. 
303/426-8540. 
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Oo: 
O) Single/double high mounting sytles available. 
O 10 Mhz 68000/68010 . 
O 512Kbyte zero-wait-state RAM 

() 128Kbyte capacity EPROM space 

O Two serial ports/prog. baud rates 

1 VMEbus system controller 

Perfect for your industrial control application 


558 Brewster Avenue Suite 1 
Wem, crav3e4 Sa4,c4 84089 
specialists 5 ~ 
out Volex 510-100-9936 
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The SBC1 
3! 


DVME-705 Intelligent ARINC 
Communications Module 


¢ 8 MHz 68008 

¢ Two ARINC 429-7 receiver channels 

e One ARINC transmit channel 

¢ On-board loopback diagnostics for ARINC channels 
¢ On-board interrupts from ARINC FIFOs, timers etc. 
e Five byte-wide memory sockets 

¢ Slot-programmable addressing with P2 backplane 

e All I/O via P2 connector 

For more information on the DVME-705, contact: 


DY-4 Systems Inc. 

1475 S. Bascom Ave., Suite 202 
Campbell, CA 95008 

(408) 377-9822 
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Relocating Macro 
Assemblers 
e780 ©8085 eNSC800 eHD64180 
The fastest and most powerful 
assemblers on the market! 
® 32 significant Chars. on Externals 
® math on externals ¢ M80 Macros 
e T-states in listing * M80 Pseudo-ops 


@ local labels a ® tables overflow to disk 
© full drive-user support recommend JR over JP 


“195 


requires: Z80 W/40K TPA, CP/M 2.2 or Sreater 


1622 N. Main St., Butler, PA 16001 
(800) 833-3061 (412) 282-0864 
Telex 559215 SLR SYS 
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FREE DEMO DISK 
SCHEMA is acomplete, integrated schematic draw- 
ing software package for IBM Personal Computers. 
Use SCHEMA with your PC to draw schematics and 
automatically generate design documentation such 
as Wire and Net Lists, Bills of Materials, Design Rule 
Checks, etc. SCHEMA is $495 and supports most 
common PC hardware configurations. Call or write 
today for a free demo disk and brochure. 


OMATION INC. 
1701 N. Greenville Ave., Suite 809 
Richardson, TX 75081 
(214) 231-5167 
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CY525 3rd generation 
STEPPER MOTORCONTROLLER 


most intelligent controller offers 
linear ramping, 10,000 steps/sec, 
unlimited stepping, change. 

rate on the fly, read 

position on the 

fly, and 

~ much 


more, 


compatible, 

40 pin, +5 volt 

TTL, 8 bit I/O interface ye 

to ucomputer. $195 ea ($80/100) .\% 
Prototyping board available. 


‘i 
Cybernetic Micro Systems 
P.O. Box 3000, San Gregorio, CA 94074 


(415) 726-3000 Telex: 171-135 attn:’Cybernetic 
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Want 
Attention From 
137,000 
Engineerin 


Specifiers? 
+ 


Place your ad in 
EDN Product Mart. 
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12 BIT AUTORANGING 16/32 INPUT 
A/D CONVERTER 


¢ 01216:16 SE or 8 DIFF inputs 

¢ D1232:32 SE or 16 DIFF inputs 

¢ Selectable fixed gain from 1 to 128 or autoranging for 

each input independently. 

¢ Full scale: 78 mv to 10 volts 

¢ Scanning rates as fast as 0.5 millisecond up to 48 hours. 

¢ 2048 byte data buffer standard options to 24576 KB. 

¢ RS-232 or IEEE-488 

¢ Easy to use - works with any computer language 

Connecticut microComputer Inc. 

Box 186, Brookfield, CT 06804 

Telephone: (203) 354-9395 


1-800-4-CMC-USA 
CIRCLE NO 58 


To advertise in Product Mart, call Joanne Dorian, 212/576-8015 
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smARTWORK® Circuit-Board-Artwork Software. For only 
$895, snARTWORK® lets the design engineer create and 
revise printed-circuit-board artwork on the IBM Personal 
Computer. Forget the tedium of taping it yourself or 
waiting for a technician, draftsman, or the CAD depart- 
ment to get to your projects. With smARTWORK® you 
keep complete control over your circuit-board artwork 
from start to finish. Call or write to Wintek Corporation, 
1801 South Street, Lafayette, IN 47904-2993. 
(317) 742-8428, (800) 742-6809. 
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68020 


Big Performance Boost! 


e 500% plus performance. ¢ Plugs into any existing 
68000/68010 socket. ¢ On-board 68881 floating point 
math coprocessor chip. e Runs all 68000/68010 pro- 
grams. e Great for prototyping the 68020 CPU & 68881 
floating point math coprocessor. e 222% Performance 
improvement over the 68000 at 12.5 mhz; the EDN 
linked list insertion Benchmark showed at 248% 
improvement. 


Computer System 
Associates, Inc. 


7564 Trade St., San Diego, CA 92121/(619) 566-3911 
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Dependabie Communications 


Crystek Crystals offers their new 16 page 
free catalog of crystals and oscillators. Of- 
fering state of the art crystal components 
manufactured by the latest automated 
technology. Custom designed or “off the 
shelf,’ Crystek meets the need, worldwide. 
Write or call today! 


CRYSTEK CRYSTALS 


1000 Crystal Dr. ¢ Ft. Myers, FL 33907 
P.O. Box 06135 e Ft. Myers, FL 33906-6135 
TOLL FREE 1-800-237-3061 
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Low-cost handheld 
thermometers. 


From $119. 


= Accepts K/J-type 
thermocouples. 


= °C and °F selectable. 
@ ().1°C resolution. 

= Rugged. 

m 3-year warranty. 


LOW COST PROBES 


e Replacements for all makes of probes 
e Fit all makes of oscilloscopes 
e Save up to one-half on cost 
e Performance guaranteed 
e Send for free catalog 
eFor immediate service call; 
800-368-5719 outside Calif. 
800-643-8382 in Calif. 
Test Probes, Inc. 
P.O. Box 2113 
La Jolla, California 92038 
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® 


John Fluke Mfg. Co., Inc., P.0. Box C9090, M/S 250C, 
Everett, WA 98206, Toll-free: 1-800-227-3800 ext. 229. 
© Copyright 1986, John Fluke Mfg. Co., Inc., Ad No. 4703-50. 
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AFFORDABLE 
ENGINEERING 
com SOFTWARE ,..05 


MSDOS PCDOS 


For 
New Product News 
Call 
1-800-VIDEOLOG 


“It’s there when 
you need it? 


AND APPLICATIONS GUIDE 


ACNAP — 


PDP — Plotter Driver Program 
AC Network Analysis $72.95 


srolepennkties PaaS 


XFER — Transfer Function Synthesis 
Transfer functions / 
Electronic circuits $ 72 95 


TEKCALC — Scientific Calculator 
Program 
Screen graphics/ 


orane «PEO 


COMCALC — Communications 
Design Spreadsheet 


bug cccice FeO 


RIGHTWRITER — Report 
Proofreader Program 


DC Network Analysis $72.95 


SPP — 
Signal Processing Program $72.95 


PLOTPRO — 
Scientific Graph Printing $72.95 


PCPLOT — 
High Resolution Graphics $72.95 


LOCIPRO — 
Root Locus Analysis $72.95 


ACTAL — 
Active Filter Design 


$72.95 


STAP— 
Static Therma! Analysis 


ee In Connecticut (203) 838-5100 


Videolo 


The fastest way to find 
electronic components. 


CIRCLE NO 64 

VLSI PROTOTYPE AND TEST ADAPTORS 
THE CY360 INTELLIGENT ee OS. eee 
WAVEFORM SYNTHESIZER | 


offers the most powerful and flexible 
source of audio and low frequency 
waveforms. Stored program 
generation of both 
standard and 
user defined 


MATRIC MAGIC — 
Matrix Manipulation $72.95 


ounce ee 


BV (744) 781-0252 


2200 Business Way, Suite 207, Riverside, CA 92501 USA 


Engineering 


Professional Software 
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Ee a as TN 
allow quick and reliable prototype of VSLI in LCC and PGA packages on 
standard and high density wirewrap panels. Test assist devices route 
VLSI pins to ribbon cable headers to facilitate probing. Device sizes - 
68 to 149 pins. Processors supported include Intel 80186 family, 68000, 
68020, 80386, 32132, and signal processing IC’s. Constructed with gold 
ASCII and Binary programmable. machined pins. Ribbon cable adaptors for 40 and 64 pin DIP’s. Fast turn- 
24 Instructions. —_ $195 (80/100) around on customs. Customs done on test assist or prototype adaptors 


Cybernetic Micro Systems oe . to any type of wirewrap board. 
P.O. Box 3000, San Gregorio, CA 94074 /™"/|_ IRONWOOD 


(415) 726-3000 Telex: 171-135 attn: Cyberneti 


. © 
+5 volt, 
simple TTL 
interface to any 
microcomputer I/O port. 


PO BOX 21-151 ST. PAUL, MN 55123 
(612) 431-7025 
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To advertise in Product Mart, call Joanne Dorian, 212/576-8015 
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Be An | 
Author! 


When you write for EDN, you 
earn professional recognition. 
And you earn $75 per pub- 
lished magazine page. 

EDN publishes how-to design 
application information that is 
read by more than 137,000 
electronic engineers and 
engineering managers world- 
wide. That’s an audience that 
could belong toryou. 

If you have an appropriate arti- 
cle idea, please phone Jon 
Titus, Senior Editor, at (617) 
964-3030 or send a proposal 
and outline to him at 275 
Washington Street, Newton, 
MA 02158-1630. For a FREE 
EDN Writer’s Guide—with tips 
on how to write for EDN and 
other technical publications— 
please circle number 301. 
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PROFESSIONAL ISSUES 


As engineers’ social consciousness matures, 


concerned groups act as the guiding light 


Deborah Asbrand, Staff Editor 


When Alan Hochberg was a sopho- 

- more electrical engineering student 

> _at Princeton University in New Jer- 

7 ., he was offered a plum summer 

_ job working for IBM. Hochberg was 

“ attered and excited by the offer 
fa until he found out more about the 
« project to which he would be as- 
$ _ Signed: designing a computer for 
cs use gi a missile-guidance system. 
of) Unsure of whether he wanted to 
pre his budding technical skills to 
ws the design of weapons, Hochberg 
at “turned to friends and classmates for 
he Ip. in making his decision. After 
. " weighing his concerns, he declined 

the job. 

e: % 4 h at was apparent to me at that 
: time» was that there was no organi- 

es that gave you the opportuni- 

Po! to [discuss] the moral and ethical 
oh Sp pel of your engineering 
_ work,” says Hochberg, now a prod- 

“fuct, manager for a Cambridge, MA, 
¢ pe ufacturer. of medical instru- 
th ants. 

In the last 10 years, however, 
My "several groups have formed with 
just this goal in mind. Their mem- 
ti berships are small and their visibili- 

~~ ty is low compared with large, es- 
tablished technical societies like the 
Institute of Electrical and Electron- 
ics Engineers (IEEE). But the 
groups’ message for engineers and 
other technical professionals is 
clear: They don’t seek to convert 
engineers into social activists, only 
to spur them to stop and think about 
the implications of their work and 
the choices that they have as indi- 
viduals in the areas in which they 
apply their technical skills. 

The oldest of these groups is actu- 
ally a part of the IEEE. The Society 
on Social Implications of Technology 


| ee eer na % 7 
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Alan Hochberg, product 
manager: “It was bother- 
some to some of us that [en- 
gineers] were working on 
weapons. But it bothered all 
of us that they were doing tt 
without thinking about tt.” 


(SSIT) was one of the earliest fo- 
rums organized for engineers’ dis- 
cussion of technology and society. 
The SSIT joined the ranks of the 
IEEE’s 30 technical societies in 
1979, having existed as a committee 
for 10 years before that. The 
group’s discussions cover govern- 
mental secrecy and how it affects 
engineers and society, military is- 
sues like the Strategic Defense Ini- 
tiative (SDI), technology’s role in 


world peace, and technology’s 
assistance of elderly and _handi- 
capped persons. 

Although the society does not 
sponsor an annual event of its own, 
it frequently sponsors individual 
sessions at technical conferences 
and trade shows. For example, in 
May it sponsored a session on SDI 
at the trade show Electro in Boston, 
MA. In September, the SSIT will 
cosponsor the Conference on Hu- 
manizing Technology at the Univer- 
sity of Kentucky in Lexington. The 
SSIT also publishes the quarterly 
IEEE Technology and _ Society 
Magazine. 

Seeking to address the specific 
professional and ethical questions of 
engineers working in the military 
sector is the High Technology Pro- 
fessionals for Peace (HTPFP). The 
small, Brookline, MA-based organi- 
zation was founded in 1981 by four 
friends who wanted to establish a 
self-help program for engineers. 
Through monthly meetings and in- 
dividual sessions, the group serves 
as a sounding board for engineers to 
discuss the personal and social rami- 
fications of work on products backed 
by military funds or having military 
applications. 

HTPFP president Alex Brown 
saw the need for such an organiza- 
tion as a result of his own engineer- 
ing experience. Working as a sys- 
tems engineer at Data General in 
the late 1970s, Brown became frus- 
trated bythe increasingly military 
direction that his two areas of tech- 
nical interest—image processing 
and pattern recognition—were tak- 
ing. Brown found that continued 
work in the two technologies would 
mean that nearly all of his opportun- 


ities would be on projects with mili- 


tary applications. 
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“Almost everyone working as a 
scientist or engineer on advanced 
technology will eventually come up 
against the choice of personal in- 
volvement in military work,” says 
Brown, now a self-employed soft- 
ware consultant. “It is a fundamen- 
tal problem in industry.” And as the 
military sector’s research and devel- 
opment budget continues to swell, 
says Brown, more engineers are 
being assigned to projects with mili- 
tary applications. Brown cites as an 
example the growth in demand for 
radiation-hardened components. 

The professional malaise that has 
been documented among engineers 
in the military and aerospace sec- 
tors is actually a “profound concern 
with their companies’ objectives,” 
says Brown. “The concern among 
engineers [in all sectors of industry] 
is growing. We want to liberate that 
concern and make it vocal.” 

“A lot of people wonder why 50% 
of engineers calmly go about the 
business of creating weapons,” says 
Hochberg. He adds that, at the first 
meeting of HTPFP, “It was bother- 
some to some of us that [engineers] 
were working on weapons. But it 
bothered all of us that they were 
doing it without thinking about it.” 

Among HTPFP’s original goals 
was the operation of a nonprofit 
employment agency to assist indi- 
viduals in finding jobs in their tech- 
nical specialties outside military 
projects. Finding the service costly 
and difficult to operate on a nonprof- 
it basis, HTPFP disbanded the em- 
ployment agency in 1984. The group 
is still committed to the goal of 
becoming a center for information 
about nonmilitary technical jobs, 
and it recently began compiling a 
database of 600 company profiles. 
The database includes general infor- 
mation on companies’ use of security 
clearances, military contracts, and 
the applications of their products. 
When the database is completed and 
on line, engineers will be able to 
access it for information on specific 
companies or on an area of technolo- 
gy in which they’re interested in 
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Stephen Unger, professor of 
computer science: “It’s 1m- 
portant that engineers take 
responsibility for the conse- 


quences of their work and 
not behave like Inved hacks.” 


working. Brown expects to have the 
database on line this fall. 

Assuming a narrower scope of 
study is Computer Professionals for 
Social Responsibility (CPSR), a 
Palo Alto, CA-based group that fo- 
cuses its efforts on computer relia- 
bility and the disarmament of both 
strategic and tactical weapons. The 
organization first took form as an 
electronic-mail network among re- 
searchers at Xerox Park in Palo 
Alto. The network’s participants 
met informally in 1981 and later 
held a public meeting at Stanford 
University in 1982. 

CPSR has devoted its energies to 
developing technical expertise on 
computers and weapons. Its re- 
search has been published through 
the Congressional Office of Technol- 
ogy Assessment, and its members 
have testified at hearings on Capitol 


Ken Kerbs 


Hill. Last year CPSR cosponsored 
the well-publicized debates at the 
Massachusetts Institute of Technol- 
ogy and Stanford University on the 
proposed Strategic Defense Initia- 
tive. As a result of the publicity 
generated by the debates, CPSR is 
earning a reputation as a leader in 
the movement against the proposed 
space-based defense system. On the 
group’s docket for future research 
are the issues of civil liberties and 
privacy. | 

All three organizations maintain 
small memberships. HTPFP counts 
300 dues-paying members. CPSR is 
larger, with approximately 1100 
members paying the organization’s 
annual dues of $30. The IEEE SSIT 
has the largest membership of the 
three groups with 2500 members. 
Still, this figure is just 1% of all 
IEEE members. 

There are several reasons why 
the three organizations’ member- 
ships are small. Representatives of 
HTPFP and SSIT say lack of public- 
ity about the groups keeps their 
membership rolls low. “I’m sure 
that a large percentage of IKEE 
members aren’t even aware of our 
existence,” says SSIT chairman 
Stephen Unger. 

In addition, the perception of 
such organizations as fringe groups 
rather than as organizations with 
engineers’ professional interests in 
mind may depress membership. Yet 
representatives of SSIT, HTPFP, 
and CPSR stress that they are pro- 
fessional organizations committed 
to the education of their members 
and the public. HTPFP’s Brown, for 
example, describes his organization 
as “mainstream,” concerned with its 
members’ questions of professional 
ethics and career choice. Stephen 
Berlin, a regional coordinator for 
CPSR and a member of its Boston 
chapter, says that although his or- 
ganization is “struggling with being 
viewed as a peace organization, 
we're really a professional organiza- 
tion with disarmament interests.” 
Berlin adds that the group’s educa- 
tional scope extends to individuals 
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in the computing profession, the 
public, and the decision makers in 
government. . 

But the most important reason 
for many engineers’ seeming indif- 
ference to the issue of technology’s 
impact on society goes deeper: For 
experienced engineers who have in- 
vested many years in their careers, 
it can be a wrenching experience to 
begin questioning the very work on 
which their careers have been 
based. Professional self-examina- 
tion is “frightening to those already 
professionally committed,” says 
Unger. “Their entire careers have 
been spent in technology. When 
doubts begin to come up, it’s an 
agonizing dilemma.” 


Engineers’ social responsibility 

Despite the potential for such an- 
guish, however, many believe that 
engineers have a special duty to 
question the ultimate goals of their 
labor. Engineers’ positions at the 
vanguard of technology, says 
Unger, assign to them the role of 
watchdog for society. “We’re the 
first to appreciate the implications 
of the work we're doing, and we’re 
the first to see when things are 
going wrong,” he says. “It’s impor- 
tant that engineers take responsibil- 
ity for the consequences of their 
work and not behave like hired 
hacks. This is an unprofessional atti- 
tude, and one that is potentially 
disastrous to society.” 

Engineers have been slower than 
members of other science-based 
professions to organize into groups 
to discuss their social responsibili- 
ties. Pugwash, for example, is an 
international association of scien- 
tists founded in 1956 and dedicated 
to the cause of world peace. Another 
group, Physicians for Social Re- 
sponsibility, was begun in 1961 and 
now counts 35,000 physicians as 
members in its efforts against nucle- 
ar war. It is the US affiliate of the 
International Physicians for the 
Prevention of Nuclear War, which 
won the Nobel Prize for peace in 
1985. 


EDN July 10, 1986 


Some observers attribute engi- 
neers’ laggard pace in forming so- 
cial-impact organizations to their 
close ties to industry. Scientific re- 
searchers often work in the freer 
environment of colleges and univer- 
sities, but engineers’ employment 
opportunities are largely in private 


Industry, where intellectual free- 


dom often comes second to corpo- 
rate goals. Although engineers 
often identify themselves with cor- 
porate management, their jobs are 
much less secure, says Arthur Fink, 
a leader of the Boston Computer 
Society’s Social Impact Users 
Group. 

Fink cites the aerospace indus- 
try’s mass layoffs of engineers in the 
late 1960s as an example of the 
profession’s economic vulnerability. 
“You can’t think about change un- 
less you have an alternative. And 
engineers have few [employment] 
alternatives,” so it’s difficult for 
them to question their use of tech- 
nology, says Fink. 


A consuming profession 

But Unger, like others, is quick to 
add that engineering is not the only 
profession that has been slow to 


examine the social ramifications of 
its members’ work. “It may be that 
engineers are getting a bum rap,” 
says Unger. “I don’t know that ac- 
countants and lawyers are particu- 
larly socially responsible.” Admit- 
tedly, engineering is a demanding 
profession, one that consumes many 
hours of work and energy and, in- 
creasingly, many additional hours of 
study to keep up with the latest 
advances. “Those of us that like 
engineering have a tremendous fas- 
cination for technology and tend to 
forget its social implications,” ad- 
mits Unger. 

The technical professions, howev- 
er, appear to be poised for change. 
For example, despite never having 
conducted a membership drive, 
CPSR’s membership has doubled 
since January of 1985. Moreover, 
Unger, a computer-science profes- 
sor at Columbia University (New 
York, NY), says that students en- 
rolled in his elective course on tech- 
nology and society are much more 
responsive to the idea of engineers’ 
social responsibility than were the 
students of several years ago. The 
course allows students to see the tie 
between the humanities and techni- 


For more information... 


For more information on the professional organizations mentioned in this 
article, contact them directly at the following addresses. 


Computer Professionals for Social Responsibility 


Box 717 
Palo Alto, CA 94301 
(415) 322-3778 


High Technology Professionals for Peace 
2001 Beacon St | 
Brookline, MA 02146 

(617) 566-4964 


IEEE Society on Social Implications of Technology © 


Stephen Unger 

229 Cambridge Ave 
Englewood, NJ 07631 
or RJ Bogumil 

530 W 112th St 

New York, NY 10025 


TecNica 

2727 College Ave 
Berkeley, CA 94705 
(415) 848-0292 
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cal disciplines, says Unger, and thus 
between the technical and social as- 
pects of their lives. 


Hands-on assistance 


One group that has taken engi- 
neers’ concerns about applications 
of technology and channeled them 
toward direct social service is 
TecNica, a Berkeley, CA-based or- 
ganization. TecNica provides assis- 
tance to the government of Nicara- 
gua in the form of US engineers, 
computer professionals, and ma- 
chinists who visit the country for 
short periods. Since its founding in 
1984, TecNica has sent 240 people to 
assist the Sandinista government in 
making optimum use of its comput- 
ers and to teach technical courses. 
The Reagan administration’s eco- 
nomic embargo against Nicaragua 
does not extend to such technical 
assistance, says program director 
David Creighton. 

TecNica volunteers spend two 
weeks in Nicaragua, usually using 
their annual vacation leave, and pay 
their own travel and living ex- 
penses. “The organization is inter- 
esting because our volunteers are 
generally not political people,” says 
Creighton. “They’ve never had ex- 
perience with Third World develop- 
ment projects before.” Creighton 


says TecNica volunteers come from 
diverse backgrounds and hold opin- 
ions that span the entire political 
spectrum. 

Charles Welch, a research engi- 
neer at MIT and former test engi- 
neer, first read about TecNica on an 
MIT bulletin board. He spent two 
weeks in Nicaragua in May of 1985. 
In the country’s capital of Managua, 
Welch worked for the federal agency 
responsible for training computer 
operators, setting standards, and 
managing the government’s com- 
puters. Among the agency’s equip- 
ment was a variety of American 
microcomputers from such manufac- 
turers as IBM and Commodore. 

Gary Benenson, a former design 
engineer of both digital and analog 
products and now a teacher at New 
York City Technical College, visited 
Nicaragua in July of 1985. Benenson 
was assigned to teach staff techni- 
cians who repaired computer termi- 
nals for a government agency. 

Benenson found his experience 
was a way for him to integrate his 
love of technology and his concern 
for social issues. As a technical per- 
son and as someone involved in so- 
cial issues, he says he’s often asked 
why he remains part of a profession 
that has close ties with the military 
sector and the design of weapons. 


“T’ve never felt that way about engi- 
neering,” he says. “I’ve always felt 
there is a positive side to engineer- 
ing, and I’ve tried to develop that 
through my work in medical equip- 
ment and teaching.” The trip also 
gave Benenson a new appreciation 
for his technical abilities. “I realized 
the skills I have are of tremendous 
value, especially to a developing 
country.” EDN 
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LET’S TALK 


Professional Issues is your section. 
We want to cover the issues that are 
important to the engineering commu- 
nity. If we’ve overlooked a significant 
topic or a person or group that’s mak- 


ing an important contribution to the 
profession, please tell us. 


Whether you have a suggestion or 
criticism, we want to hear from you. 
You can write to us at EDN, 275 
Washington St, Newton, MA 02158. 
Or you can call Deborah Asbrand at 
(617) 964-3030 to discuss any area 
that you feel needs EDN’s coverage. 


IDI takes the work and waste out of board assem- 
bly. With packaged LED solutions that save you 
more time and money --right off the shelf. Or, we'll 


N "Dy 


Telephone: (201) 224-4700 


TAKE THE HORROR OUT 
OF LED ASSEMBLY. 


give you customizing help. Working with engineers 
is Our specialty. Write for our 
data book, or call direct. 


BRIGHT 
IDIZAS 


Industrial Devices, Inc., Edgewater, NJ 07020 
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Issue 
Date 
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Aug. 21 
Sept. 4 


Sept. 18 
Oct. 2 
Oct. 16 
Oct. 30 
Nov. 13 
Nov. 27 


Dec. 11 
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Recruitment 
Deadline 


July 17 


July 31 
Aug. 14 


Aug. 27 
Sept. 11 
Sept. 25 
Oct. 8 
Oct. 23 
Nov. 6 


Nov. 18 


Dec. 4 


1986 Editorial Calendar and Planning Guide 


Editorial Emphasis 


Resistors; CAE; Communications ICs; Microprocessor Development Software; Techni- 
cal Article Database Index 


Military Electronics Special Issue; High-speed ICs; Communications Technology 


‘Test & Measurement Special Issue; Oscilloscopes; Automated Design & Engineering for 
Electronics Product Preview (CAE-related*); Meters: Display Technology 


Personal Computer-Based CAE; Power ICs; Computer Peripherals; Hardware & Inter- 
connection Technology; EDN 30th Anniversary Tribute 


Surface Mount Technology; Memory ICs; CAE; Semicustom IC Directory 
(CAE-related*) 


Digital Signal Processing; Personal Computers; ICs; Test & Measurement In 
struments; Display Technology 


Batteries; Converters; Wescon ’86 Product Preview: European Electronics; Computer 
Boards 


Wescon '86 Show Issue; Op Amps; CAE; Semicustom ICs (CAE- related*); Artificial 
Intelligence (CAE-related*) 


Microprocessor Technology Report & Directory; CAE; Passive Components 


Product Showcase—Volume I; ICs & Semiconductors; Hardware & Interconnection 
Devices; Power Supplies/Sources; Software; Literature on Computers & Peripherals, 
Components, Test & Measurement Instruments, International Products 


Product Showcase—Volume II; Computers & Peripherals; Components; Test & Meas- 
urement Instruments; International Products; Literature on ICs & Semiconductors, 
Hardware & Interconnection Devices, Power Supplies/Sources, Software 


Call today for information. 


East Coast Janet O. Penn (212) 576-8049 
West Coast Dan Brink (714) 851-9422 
National Roberta Renard (212) 576-8048 


Closing: 
Mailing: 


Closing: 


Mailing: 


Closing: 


Mailing: 


Closing: 
Mailing: 


8/14 
8/26 


9/11 
9/23 


10/16 
10/28 


11/3 
11/25 
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: analog ¢ or digital design. Some 


ogy for this dbariced se a 
system. Our current PRs 
| include: 


or BSCS and two ort more e years of 


CRT Display | real time software experience using __ Product Engineer a 
Development Assembly and/or High Order To qualify for this position you 
Electronic Design | Languages, for embedded processor will need a BSEE degre | 


applications, or computer graphics. 
Experience/exposure to Ada pro- 
gramming and/or environment is 
highly desirable. Familiarity 

with Structured Analysis and 


_ Openings in these areas range minimum of two y 

rom two to 15 year’s experience in | 
experience with monochrome and/ 
or color CRT systems, including 


: Structured Design methodologies i is | : 
display processor or a closely- ac desired. solving engineerin 
related field, is also preferred. | | design omni the p1 di 2 tio! : 
Customer interface and proposal s 4 ; ine and for coordinating customer 
experience is also desired. Other Flight Control Systems , equired changes into production 
openings include: High-speed Digital Flight Controls Engineer hardware. Some direct customer 
Processing, Analog-to-Digital These positions requireaBSEE _ interface also included. 
Converters, and Raster/Stroke CRT degree and two or more year's Put your talents on display 
Circuitry Design. experience associated with the S off | 
design of microprocessor-based : estes . a es a gener oe # 
Helicopter Avionics systems including I/O, data trans- ae) 2 nefits package. Sen 


your resume and salary history, in 

confidence, to Brandon Harwood, 
(EDN-E669A), Sperry, P.O. Box 

9200, Albuquerque, NM. 87119 


mission, bus architecture, signal 
conversion and analog/digital cir- 
cuit design. 


Avionics System Engineer 


In this position you should have a 
BSEE with three or more year’s 
experience on military avionics pro- 
grams. You should also have 
experience with designs using 
Mil-Std-1553 interface and 
the associated software/ 
hardware background 


Equal Employment Opportunity/ 
Affirmative Action Employer 
U.S. citizenship is required 


Opportunities at 
General Electric R&D Center 


Integrated 
Power Electronics 


Leading the way 


Were committed to continued leadership in device and 
IC technology...and in the application of the last word 
in power electronics—eg., high voltage IC’s and inte- 
grated smart power devices. We're focusing on aircraft 


controls, factory automation, integrated power supplies, 
lighting controls, and automotive electronics application. 


Your options . 
Join our leading edge effort and become a part of the 


second electronic revolution in smart power electronics. 


We have immediate openings at managerial and staff 
levels for people with appropriate education and ex- 
perience in the following: 
e High Voltage Devices and IC’s 

— IC designer with analog experience 

— Device designer and processes engineer 

— IC CAD engineer 

— Hybrid packaging engineer 
e Power Electronic Systems 

— Electromagnetics or motor researcher 

— Drive system controls engineer 

— Electronic circuit designer 


The Location Factor 

Our location in upstate New York offers a remarkable 
wealth of recreational, cultural and historical attractions, 
as well as some of the most relatively affordable and 
attractive housing in the country. Boston, New York and 
Montreal are within a few hours drive as are the Adiron- 
dack Mountains, Lake George and Cape Cod. GE 
offers fine relocation assistance. 


VLSI Design 
Program 


Our goal 

Bringing full systems level design capabilities to the 
engineer’s desktop via a network of distributed desktop 
computing systems. 


What it takes 


Challenges include new design methodologies, ad- 
vanced CAD tools and test techniques for implementa- 
tion of GE’s next generation products in one micron 
CMOS. We're engaged in VLSI design research in 
signal processing architectures for graphics, medical 
and industrial applications. 


Opportunities to pursue 


There are multiple openings for innovators with BS/MS/ 
PhD (advanced degree preferred) in EE/CS, and ex- 
perience or strong interest in: 


e Advanced analog and digital circuit design: data 
acquisition, filtering and dynamic logic 


e Advanced CAD tool, silicon compilation, high level 
and mixed mode simulation, timing analysis, state 
machine design and design verification 


e Built-in test: silicon techniques used in conjunction 
with compiled chip architectures 


Whom to Contact 


Investigate excellent salaries, famed GE benefits and 
career development programs, and prospects for ad- 
vancement by sending your confidential resume clearly 
indicating specialization to: Mr. Neff T. Dietrich, Universi- 
ty Relations and Recruiting, Ref. 501G, General Electric 
Research & Development Center, PO. Box 8, Schenec- 
tady, New York 12301 


An equal opportunity employer 


GENERAL @@ ELECTRIC 
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Software Design 
Engineers 


At NEC, were making telecommunications history every- 
day. Our NEAX 61 is the digital switching system chosen 
by hundreds of authorities the world over...and our 
sophisticated use of computers in our leading role as 
telecommunications experts, guarantees an _ ever- 
strengthening position for the future. 


IMs. 
MM 


Our current SOFTWARE DESIGN opportunities are 
DALLAS-BASED. This dynamic city is warm and 
friendly...a great place for the sports enthusiast, the 
culturally inclined and everyone who enjoys a variety of 
entertainment. 


If you have central office, call processing and new design 
experience—from concept to implementation—and your 
background includes CCS7, CENTREX, or ISDN, then join 
us at the forefront of telecommunications technology. 
We'll make history together. 


You'll enjoy a competitive salary and comprehensive 
benefits, including tuition aid and a dual career lad- 
der. If you're interested in joining the telecommunications 
leader and desire a dynamic career in a fast-growing 
organization, please rush your resume to 

Personnel Administrator, Switching 

Systems Division, NEC 

America, Inc., 1525 Walnut 


Hill Lane, Irving, TX 75038, NI EC 
Dept. EDN. 


An affirmative action 
employer. Principals only, Switching Systems 
please. Division 


PROJECT ENGINEERING 
IN AEROSPACE 


There’s high-tech, and there’s high-tech where precision control 
is put to the test in critical situations. For the military and com- 
mercial aircraft and aerospace markets, MPC Products is the 
company depended on for precision components and assem- 
blies. As sales continue to skyrocket, we’re expanding rapidly 
to keep up with the tremendous demand for our customized 
products. Our current needs include the following: 


Circuit Design 


We have two positions available, responsible for the new design 
and product development of electronic components and/or 
servo systems in digital, analog, and other circuits. We require 
a BSEE with an electronics background, followed by 3-10 years 
experience. Familiarity with pulse width modulation techniques 
for motor controls is preferred, with some experience in closed 
loop servos helpful. Systems experience a plus. 


MPC Products. If you don’t know us already, you should. We provide 
rewarding career advancement potential, excellent compensa- 
tion and comprehensive benefits. Send your resume in confi- 
dence to: 


orp. 
Products C Lik 
dpa de Staffing/Dept. EDN 
7426 N. Linder Ave. 
kie, IL 60081 =. os. 
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Equal Opportunity Employer M/F/ 


NEC America, Inc. 


ELECTRONIC DESIGN AND 
APPLICATION ENGINEERS 


We are an aggressive temperature instrument manufacturing/marketing firm 
with strong market share in the Industrial, HVAC, OEM and consumer mar- 
kets. To achieve our strategic domestic and international growth objectives, 
we are seeking three energetic individuals to fill positions in expanded en- 
gineering and marketing staffs. Each candidate must be a college graduate 
and must have proven drive and ability in his/her respective field. 


SENIOR ELECTRONIC ENGINEER 


With proven managerial and electronic design capability, this individual will 
play a central role in coordinating pure and applied research and develop- 
ment. This long-term product development position requires a BSEE degree 
and previous experience in microprocessor programming/software develop- 
ment, and 5-10 years experience in circuit design, testing, and equipment 
selection for electronic product asssembly. 


JUNIOR ELECTRONIC ENGINEER 


Minimum 5 years experience required in electronic instrumentation, ther- 
mocouples and test equipment. This position will entail product application 
in existent technology and assistance in development/implementation of 
new products and technology. ASEE required, BSEE preferred. 


SALES/APPLICATION ENGINEER 


Technical support person needed to work directly with Customers and 
Manufacturers Reps. identifying customer requirements with existent tech- 
nology. Will also provide assistance in the development of new products. 
Will require close interfacing with Customer Service, Engineering and 
Manufacturing. BSEE and minimum 5 years experience required with elec- 
tronic instruments. This position reports to Marketing Department. 


Cooper Instrument has a competitive salary/benefits package and exciting 
growth plans in diverse industries. 


Send resume and salary requirements to: 
Attn: Human Resource Manager 


Cooper Instrument Corp. 
Reeds Gap Rd. 

Middlefield, Conn. 06455 

EOE M/F 


If You’re Looking 
For a Job, 


You've Come to 
The Right Place. 


EDN CAREER 


OPPORTUNITIES 
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SENIOR ANALOG 
ENGINEER 


For Fiber Optics 


Responsible for analog circuitry in 
fiber optic fusion splicers and test 
equipment from product concept 
through production in new divi- 
sion of Fortune 500 Company. Mini- 
mum 5 years related experience 
necessary. 


Please send resume to: 


Ametek/Orionics Div. 

34368 E. Frontage Rd. 

BOZEMAN, MONTANA 
59715 


Equal Opportunity Employer 


Company needs applicant with a 
Master’s Degree in Computer Science 
having strong background in mathemat- 
ics and having knowledge of machine 
language, AHPL, C language, Assem- 
bly language and computer graphics, 
and must have courses from a Univer- 
sity in advanced statistics and math- 
ematics for Engineer. Will be engaged 
in designing and implementing ad- 
vanced computer graphics package in 
personal computers and implementing 
some computer graphics related math- 
ematical routines in a high efficient 
machine level code. Will work at office 
in St. Louis area. Starting salary 
$25,500 per year, 40-hour week. Send 
resume to Kathryn Moody, Missouri 
Department of Employment, 505 
Washington Avenue, St. Louis, Mis- 
souri 63101, re: Job #399347. 


Company needs applicant with a 
Master's Degree or equivalent in mech- 
anical engineering with sufficient 
mathematical background of modern 
engineering and having knowledge in 
finite element method, structure anal- 
ysis and computer graphics. Writing 
scientific or engineering computation 
program in C language is also required. 
Will be engaged in designing and im- 
plementing advanced computer graph- 
ics packages for computer-aided design 
and also in implementing scientific and 
engineering computation program inC 
language. Will work out of office in St. 
Louis area. Starting salary $25,500 per 
year, 40-hour work week. Send resume 
to Kathryn Moody, Missouri Depart- 
ment of Employment, 505 Washington 
Avenue, St. Louis, Missouri, 63101, re: 
Job #399336. 


Company needs applicant with a 
Master's Degree or equivalent in Com- 
puter Science having strong back- 
ground in mathematics and having 
knowledge of computer operating sys- 
tem; RISC and CISC machines; pro- 
gramming language semantics of both 
block-structured language and function- 
al language such as C language and 
LISP language are definitely required. 
Will be engaged in designing and im- 
plementing advanced computer graph- 
ics package, and also implementing sys- 
tem functions in a RISC machine under 
UNIX operating system. Will work out 
of office in St. Louis area. Starting salary 
$25,500 per year, 40-hour week. Send 
resume to Kathryn Moody, Missouri 
Department of Employment, 505 
Washington Avenue, St. Louis, Mis- 
souri 63101, re: Job #399337. 
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Motorola’s Semiconductor Products Sector, a world leader in the microelectronic 
components and systems industry, has the following design opportunities: 


CAD Systems Engineer — will write and integrate simulation, 
testability and fault coverage software, as well as place and route software 
programming. Must be an experienced CAD engineer with work station systems 
background. Prefer ASIC experience with silicon compilers and generators. 


Standard Cell Hardware Designer — To define and design 
hardware for ASIC core development systems. Also involves interface with board 
development to various engineering work stations. 


Standard Cell Software Designer — will produce functional 
models of core and peripherals for standard cell environment. Includes 
specification, model writing. generating test programs and interfacing to CAD 
design tools. : 


ECL Designer — Will design circuits for ECL products ranging from SSI to 
VLSI. Involves modeling, layout checking, evaluation, documentation, and use of 
CAE design tools. 


Layout Designers — To design mask layout of complex multi-layer ICs 
for maximum production yield and consistent die size utilizing Calma computer 
graphics. Requires 2 years education and 2+ years layout design experience in 
semiconductor industry. 


Oe de Designer — Will perform circuit design for Fast TTL circuits. Includes 
design, modeling, layout, evaluation, documentation and use of CAE design tools. 


IC Design Engineers — Design and development of telecommunication 
CMOS IC's using analog and digital circuit design techniques. BSEE and 3 years 
or MSEE and | year related IC experience. 


CAE Engineers — Develop support of work station based design system 
which services IC Designers, Systems Engineers and Layout Designers. Previous 
experience with CAE systems and structured programming as well as exposure to 
IC design. BSEE/MSEE. 


systems Engineers — Telecommunications systems design with 
background in digital logic and/or analog circuit design. DSP experience a real 
plus. BSEE/MSEE/PhD EE and 3-7 years related experience. 


MOS Logic Design Engineers — Developing analog and digital IC's 
in technologies ranging from metal/silicon gate CMOS to advanced HCMOS/HMOS 
with double layer poly or metal. Applications include consumer electronics, 
automotive, data conversion, high speed logic and gate arrays. BSEE/MSEE and | 
Or more years experience in design or MOSIC’s or transistor level circuits. 


Design Engineer — Responsible for the design and development of new 
products, such as NMOS/CMOS high-density ICs for microprocessor and computer 
applications; LSI memories: industrial linear ICs and special products such as 
those for automotive and telecommunications use. Layout designers develop 
CMOS and NMOS silicon-gate and NMOS logic memory and functions. Positions 
require a BSEE degree and related experience. 


Motorola offers competitive salaries and comprehensive benefits. For immediate 
consideration, send resume or call: John Shoup, Dept. SPS-129, 725 South 
Madison, Tempe, AZ 85281; (602) 994-6394, or Bill O'Neill, Dept. SPS-129, 
1112 W. Ben White Blvd., Suite 200, Austin, TX 78704; (512) 462-0202. An 
Equal Opportunity/Affirmative Action Employer. 


(AA) MOTOROLA INC. 
Semiconductor Products Sector 
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EDN Databank 


| Professional Profile 
Announcing a new placement service for professional engineers! 


To help you advance your career. Placement e The computer never forgets. When your e Your background and career objectives 
Services, Ltd. has formed the EDN Databank. type of job comes up, it remembers you're will periodically be reviewed with you by 
What is the Databank? ; s a sar asetgaed qualified. 7 2 PSL professional placement person. 
system of matching qualified candidates w © Service is nationwide. You'll be We hope you're happy in your current pesi- 
positions that meet the applicant's professional considered for openings across the U.S. tion. At the same time, chances are there is an 
oats and _— What are the advantages of by PSL and it’s affiliated offices. ideal job you'd prefer if you knew about it 
— e Your identity is protected. Your resume That's why it makes sense for you to register 
e it's absolutely free. There are no fees or is carefully screened to be sure it will not with the EDN Databank. To do so, just mail the 
charges. be sent to your company or parent completed form below, along with a copy of 
organization. your resume, to: Placement Services, Ltd., Inc. 
IDENTITY PRESENT OR MOST RECENT EMPLOYER 
RI nine enh sinter indbeenicsirperilaetnerereempntmenteseamutnipninni” | WUMTUUNUE CUI icicles eine 
Ocoee Achim ennai -- WOMB Clsbeplocnny cr soamipeicTianr ys ne 
City State: Zip: Location (City, State) 


Home Phone (include area code): Business Phone if O.K. to use: 


EDUCATION || mere: | om | Nome omen 
ee, er ee ees 
oe ee Dee 
bo i ae ee 
POSITION DESIRED 
EXPERIENCE ooh na 


Duties and Accomplishments: Industry of Current Employer: 

Reason for Change: 

PREVIOUS POSITION: 

Job Title: 

RNS oo To: COBY: oc ee eo SE 
SUMS | Ts fT |: ene: Nene ONES 7ST 

Duties and Accomplishments: 


eg ae eg tke 


Date Available | Will Travel rent my home/apt. 0 


C34 home. How ? 
O} Light © Moderate O Heavy ee sbi 
OO Employed 0 Self-Employed C) Unemployed 0 Married O Single Height_______—Weight__ 
See a 
CJ WILL RELOCATE [] WILL NOT RELOCATE gsi 1) |, Suen eeteereminemn rs eR 


EDN Databank 


A DIVISION OF PLACEMENT SERVICES LTD., INC. 


265 S. Main Street, Akron, OH 44308 216/762-0279 


O O2.0 .0.50 0. 6: 0 OO 6.0 O-.0 -0@ GO. -0 GCG 6 6 oO 


EDN July 10, 1986 


IN HERE 


Fall National 
Design Engineering 
Show & 


Conference™ 
September 16—18, 1986 
Jacob K. Javits 
Convention Center 
New York City 


Save time and money...mail today to | 
receive Ticket for FREE show admission. 


Fall 

National Design 
Engineering 

Show & Conference™ 


At Fall Design, you’ll discover new ideas that can: 

¢ Cut costs—find new suppliers . . . compare prices . . . get 
the best value for your dollar 

¢ Help improve your designs—see hundreds of new 
products and technologies on the market 

¢ Solve your design problems— meet with product 


: : 

5 t 

i t 

1 ! 

specialists at each booth ' ©] Please send me Tickets for FREE! 

¢ Save time—all the products you need in one place Show admission. 
¢ Make your job easier—learn new techniques and get [] Please send me Conference 
‘‘hands-on’’ computer experience at the joint ASME ! Programs. 
sponsored Conference. (For a complete Conference es 
Program check the box on the attached reply card. ) 
Title 

t ' 

Test and compare Ssaand ! 
! Add : 

CAD/CAM * mechanical components ¢ electrical & ve 
electronic components ¢ plastics, metals & alloys ¢ City 
fasteners, adhesives and joining systems * power Gate Zip 
transmission ° fluid power and handling * shapes & forms * 
ee ‘Mail to: Fall Design, P.O. Box 597, 
engineering equipment and services . . . and more. Chester, NY 10918. ne : 
| J 
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LOOKING AHEAD 


Circuit-board market growth 
precedes radical applications 


The market for circuit boards—cur- 
rently valued at $4.5 billion—is ex- 
pected to double through the next 
five years, according to the market- 
research company International Re- 
source Development (IRD) (Nor- 
walk, CT). If this prediction proves 
true, then the fun will really start, 
as exotic applications venture out- 
side the laboratory and give new life 
to a long-standing debate. 

IRD envisions a future in which 
molded-plastic-injection circuit 
boards take on shapes heretofore 
thought impossible, and we may 
even see circuit boards wrapped 
around the human body, combining 
with VLSI developments to form a 
new kind of artificial intelligence. 
Says Peter Kibler, a senior consul- 
tant with IRD, “Intelligence will be 
built into common objects, and may 
well be built into the human body 
someday.” 

Such an eventuality may or may 
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not help computer scientists and 
philosophers to clarify the distinc- 
tion between machine and human 
intelligence, but it will certainly re- 
vive the debate. One of the more 
surprising of IRD’s scenarios recalls 
a popular technofantasy of the last 
two decades: As computer systems 
that bear this symbiotic relationship 
with the human body become more 
intelligent, they may come to re- 
gard the human body as parasitic. 
What follows is anybody’s guess. 

Before such dreams—or night- 
mares—become reality, the market 
for circuit boards will have to see 
better times in the traditional hard- 
ware sectors. The expected dou- 
bling of the market value is contin- 
gent upon good fortunes in several 
industry areas, including defense 
and consumer electronics, comput- 
ers, instruments, and telecommuni- 
cations. IRD identifies the transi- 
tion to surface mounting, multilayer 
boards, and flexible boards as keys 
to the success of vendors. 


MIL-spec connector market 
to be worth $1.8B by 1990 


Assuming a “status quo” scenario, 
the US market for MIL-spec con- 
nectors will grow at a 18.5% annual 
rate at least until 1990, according to 
Gnostic Concepts Inc, a San Mateo, 
CA-based market-research compa- 
ny. The market value will increase 
from 1985’s $939 million to $1.8 bil- 
lion in 1990. The status quo assump- 
tion presumes that there will be no 
major geopolitical, environmental, 
or economic changes between now 
and the end of the decade. 

Such assumptions are usually ten- 
uous at best, and Gnostic Concepts 
has considered the effect of various 
departures from the status quo on 
the overall market. The Gramm- 
Rudman-Hollings Balanced Budget 
Act, or any other plan to decrease 
defense spending, obviously could 
cut into spending on connectors. 
Other factors threatening to de- 
press vendors’ income levels are the 
potential for bidding wars among 
suppliers, an increase in the number 
of overseas manufacturing facilities, 
the replacement of many conven- 
tional MIL-spec connectors with in- 
sulation-displacement connectors, 
an increase in the number of multi- 
year contracts, or the reduction of 
prices through implementation of 
robotic assembly systems, which 
would cut labor costs. 

A few scenarios promise to in- 
crease income levels for connector 
suppliers. Basic materials used to 
build connectors could suffer short- 
ages, and the consequent higher 
prices could drive up the cost of 
connectors. US manufacturers 
could adopt just-in-time delivery 
programs on a broad scale, and the 
shortened lead times could be quite 
attractive to customers—increasing 
profit margins as well as total sales. 
Of course, between now and 1990, 
there is always the possibility of a 
war involving the US, or the threat 
of hostilities, either of which would 
boost demand for the connectors. 
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value-pacne 


filters 


dc to 3GHz 


¢ less than 1dB insertion loss over entire passband 

¢ greater than 40dB stopband rejection 

¢ 5 section, 30dB per octave roll-off 

¢ VSWR less than 1.7 (typ 

¢ over 100 models, immediate delivery 

¢ meets MILSTD-202 

¢ rugged hermetically sealed package (0.4 x 0.8x 0.4 in.) 
¢ BNC, Type N, SMA available 


LOW PASS Model 150 | 200 | 300 

Min. Pass Band (MHz) DC to 190 | 270 | 400 | 520 

Max. 20dB Stop Frequency (MHz) | 19 70 210.-|- 290. 1-410 |. 580° |: 750 

Prices (ea.): P $9.95 (6-49), B $24.95 (1-49), N $27.95 (1-49), S $26.95 (1-49) 

HIGH PASS —_ Model 50/ 100 | 150 | 200 | 300| 400! 500| 600 
start,max.| 41/ 90 | 133 | 185 | 290] 395] 500]! 600 

aoa) end, min.| 200] 400 | 600 | 800 | 1200] 1600 | 1600 | 1600 

Min. 20dB Stop Frequency (MHz) 26 55 95 | 116 19045: 296+ .365:1;.-460 


Prices (ea.): P $12.95 (6-49), B $27.95 (1-49), N $30.95 (1-49), S $29.95 (1-49) 
Prefix F for pins, B for BNC, IN for Type N, © for SMA 


$ 


from 


Q95 


A Division of Scientific Components Corporation 


P.O. Box 166, Brooklyn, New York 11235 (718) 934-4500 
Domestic and International Telexes: 6852844 or 620156 


CIRCLE NO 151 


580 
840 


700 
700 
1800 
520 


1000 


700} 780; 900 
1000 | 1100 | 1340 
800 900 | 1000 
780 | 910 | 1000 
2000 | 2100 | 2200 
570! 6601 720 
C105 REV. A 


who says you can't buy the best 
E/EPROM programmer for $1,295 * 


nbiddable price for unbeatable performance. 


Firmware stored in 
SOFTPACK plug-in 
module for simple, 
do-it-yourself 
system updating. 


rm, 


a ene 
digelec Portable Programmer model 824 


44 Device functions, Standard memory 
including automatic 5412Kb,expandable 
device identification. to 2Mb. 


RS232 S serial interface. 


—— 


| ~ UVeraser with 
__ --programmable 
__ timer. 


40 RAM functions 
with wide range of 


4 Modes - including 
SPEEDY and SET- 


“Finger-friendly, ” 
HEX keyboard. 


editing capabilities. for fast and easy £ Geiccicacton 
‘ one-key” operations. —_ gadicated keys. 16-character, easy- 
Individual socket- Single Socket- Complete range of to-read alphanumesc 
programs all INTELs programs over 480 SET-UP functions display. 


and compatible MOS and CMOS, stored in nonvolatile 
single-chip micro- 46K to 512K EPROMs RAM. 
computers. and EEPROMs. 

*US Domestic introductory price 


USA: DIGELEC INC., 1602 Lawrence Avenue, Suite 113, Ocean, New Jersey 07712. Tel: (201) 493- 2420, TIx: 754-098. 
EUROPE: DIGELEC AG, Dorflistrasse 14, CH-8057 Zurich, Switzerland. Tel: (01) 312-4622, Tlx: 845 750 DIGE CH. 
Circle 192 for Demonstration Circle 231 for Information 
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~ MAINFRAME ON YOUR PC. 


You no longer need a large dedi- you choose from several sophisticated = schernatics and lay out PCBs within 
cated workstation to lay out even the routines to optimize your circuit. one integrated environment. Through- 
most complex printed circuit boards. Traces are automatically run as closely — out auto-routing, the board net list is 
FutureNet’s® DASH™-PCB is the first . | together as you want and routed at _constantly checked against your origi- 
PC-based layout system to parallel the | 45 degrees to save board space. Real- _ nal net list. Your final board designs 
performance of a VAX-class main- time rubber banding helps you find the — will match your specifications 
frame. So, you can give your design- shortest, most direct interconnect precisely. 
ers the same expert layout capabilities paths. And with switched screens, 
right on their PCs — for a fraction of mouse control, hierarchical menus WE’LL SHOW YOU HOW TO GET 
the cost. | ~ and command files, you can easily EXPERT RESULTS. Call FutureNet 


_ lay out printed circuit boards just like today, and compare our PC-based 
RESULTS OF AN EXPERIENCED PCB the experts. . layout. system to any existing meth- 


DESIGNER, IN ONE-QUARTER THE 7 ods. You'll find the DASH-PCB gives 
TIME, Even with minimal experience, SCHEMATICS TO PCB LAYOUT IN ONE you the same results as the top design- 
you can lay out PCBs four times faster CAE SYSTEM. If you're already using ers or expert mainframe programs. 
than skilled layout designers can man- — the DASH Schematic Editor, you're The big difference is the time and 

ually. Easy to use and learn, DASH- Well on your way to automated PCB money you'll save. Our representatives 
PCB mimics the experts. A multi- — layout. The Net List created during can show you just how much. Contact 
strategy auto-routing system lets schematic editing is used as input to FutureNet at 818-700-0691. 
DASH-PCB, allowing you to draw 


FutureNet 9310 Topanga Canyon Boulevard, Chatsworth, CA 91311-7528 (818) 700-0691/ Telex 910-494-2681 

Data 1/O Europe World Trade Center, Strawinskylaan 633, 1077 XX Amsterdam, The Netherlands (20) 622866/Telex 16616 DATIO NL g 

Data !/O Germany Bahnhofstrasse 3, D-6453 Seligenstadt, Federal Republic of Germany (6182) 3088/ Telex 4184962 DATAD . 

Data I/O Japan Sumitomoseimei Highashishinbashi Bldg., 8F, 2-1-7, Highashi-Shinbashi, Minato-ku, Tokyo 105, Japan KK Company 


. : 
Distributed by Hamilton/Avnet. Authorized IBM Value-Added Dealer ae 
Data 1/0 Corporation 10525 Willows Road N_E., P.O. Box 97046, Redmond, WA 98073-9746, US A. (206) 881-6444 / Telex 15-2167 oO 


(03) 432-6991/Telex 2522685 DATAIO J 
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